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Figure 1-1. Model 1205A/B Dual Trace Oscilloscope 
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SECTION I 

GENERAL INFORMATION 



1-1 INTRODUCTION. 

1-2. This section contains complete instrument specifi- 
cations, a (description of features, warranty, information, 
and data for manual and instrument identification. 

1-3. INSTRUMENT DESCRIPTION. 

1-4. In the following paragraphs, key features of the 
instruments are described, both in general and according 
to circuit location. 

1-5. GENERAL. 

1-6. Hewlett-Packard Models 1205A and 1205B Dual 
Trace Oscilloscopes (shown in Figure 1-1) are-electrically 
identical, general purpose instruments. Model 1 205A is a 
cabinet version with a built-in tilt stand, carrying handle 
on top, and feet mounted on both bottom and rear for 
either bench or upright operation. Designed primarily for 
rack mounting, the Model 1205B uses only 5-1/4 vertical 
inches of rack space and has front-panel handles for 
portability. 

{;• - 

1-7. Since all circuitry is solid state, pow6r consumption 
is only about 45 watts, and a cooling fan is not needed. 
Complete specifications are given in Table 1-1. 

1-8. VERTICAL CIRCUITS. 

v 

1-9. Each instrument contains two identical vertical 
amplifiers for single or dual channel operation. Either 
single-ended or differential signals can be applied with a 
choice of direct or capacitive coupling. Common-mode 
rejection for differential input signals is from 50 dB at 
5 mV/div to 30 dB at 20 V/div. Maximum safe vertical 
input potential (dc plus pea^c ac) is 400 volts. 1 

110. Twelve calibrated switch settings provide a deflec- 
tion factor range of 5 mV/div to 20 V/div in a 1, 2, 5 
sequencjfc A vertical vernier permits continuous adjust- 
ment ^between calibrated steps and extends the least 
sensitive deflectJjorr factor setting to 50 V/div. 

1-11. With the dual trace feature, displays can be 
obtained of either channel alone, both channels together 
or one channel versus the other for X-Y comparison. 
Simultaneous display of two signals is possible in either a 
chop or alternate mode of operation. During chop, 
channels are switched at about a 10Q kHz ratgjjuring each 
sweep, .in the alternate mode of operation, the signal 
applied to each channel is displayed on alternate sweeps. 
Sweep is triggered (pV the channel A signal in the AT ALT, 



and CHOP modes , and by the channel B signal in the B 
mode when using an internal trigger source. In X-Y 
operation, the signal connected to channel A is applied to 
the vertical deflection plates, and the channel B signal is 
applied to the horizontal deflection plates. Since phase 
shift between channels is less than 1 degree up to 100 
kHz, phase differences between the two signals can be 't 
measured accurately. 

1-12. HORIZONTAL CIRCUITS. 

1-13. Vertical input signals can be displayed either versus 
an internally generated time base or an externally applied 
horizontal signal. Horizontal amplifier bandwidth isdc'to 
300 kHz (low frequency cut-off is 1.6 Hz when ac 
coupled), and maximum safe input is ±350V, dc plus peak 
ac. Four calibrated sensitivity settings provide a deflection 
factor range of 0.1 V/div to 1.0 V/div. A vernier permits 
continuous adjustment between steps and can be used to 
extend the minimum sensitivity to 2.5 V/div. 

114. When the time base generator is used, sweep can be 
synchronized to a vertical display signal, a power-line 
signal or '&n external {signal up to 1 MHz. Trigger level, 
slope, coupling and sweep mode are also selectable. 

115. Sweep speed settings from 1 usec/div to 5 sec/div 
are available in twenty-one calibrated steps in a 1, 2, 5 , 
sequence. A vernier control provides continuous adjust- 
ment between steps and extends the slowest sweep 
speed to at least 12.5 sec/div. Using the direct readout 
sweep magnifier, fastest sweep speed can be expanded to 
0.1 usec/div.‘ 

1-16. By operating in automatic, a bright time base is 
displayed even in the absence of a trigger input signal. 
When a trigger signal above 50 Hz is applied, it overrides 
the automatic circuit and controls the sweep. Free-run 
operation provides a non-synchronized baseline that is not 
affected by incoming trigger signals. 

1-17. Single sweep operation can be used with any type 
of display ,and is particularly useful for viewing or 
photographing transient waveforms. One sweep is dis- 
played, and then the sweep circuits must be manually 
reset to- operate again. By pressing a pushbutton, the 
circuits are immedi|tely reset, and thfe time delay needed 
for slow sweep to end is eliminated. 

?- 

1-18. CATHODE-RAY TUBE. 

1-19. Both instruments use a mono-accelerator CRT 
with a non^glare, rectangular faceplate. An internal 
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graticule is located on the same plane as the display to 
eliminate parallax errors. The tube has a 3000V accel- 
erating potential, identical vertical and horizontal deflec- 
tion factors, and eight-vertical by tpn-horizontal divisions 
(one division equals one centimeter) of display. 

‘' ft 

1-20. A type P31 phosphor is standard, however, other 
types are optional at no extra cost. Special graticules, no 
graticule, or external graticules are also available by special 
order. Refer to Section VII for furthenn formation about 
optional and special order modifications. 



,NOTE< 



Due to phosphor burn sensitivr 
ments with a P11 phosphor 
have the beam finder feature. 
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1-21. WARRANTY. 



1-22. This instrument is certified and warranted as stated 
on the inside front cover of this manual. The CRT, 
however, is covered by a separate warranty located at the 
rear of the manual. Should the CRT fail within the time 
specified in the warranty, fill out the failure report form 
on the reverse side of the warranty statement and return it 
with the CRT. 



1-23. MANUAL IDENTIFICATION AND 






1-24. This manual applies directly to Model 1205A and 
Model 1 205B instruments with a serial prefix as shown on 
the title page. The serial prefix is the first section of the 
two-section ( 000 -00000) serial number located on a 
plate at the rear of the instrument. For instruments with 
a serial prefix other than the one on the title page, refer 
to either an enclosed Manual Changes sheet or to 
Section VII for information necessary to make this 
manual correspond to the instrument. 

* 

1-25. Manual printing errors are called Erratft.and are " 
corrected on an Enclosed Manual Cb.aqfrt sh«eV(ffany), 
Refer' any qq^stions regarding t£$ rO^Fumeht, manual or ^ 
change sheet 'io the ripest HP Saleareerviice Office listed 
at the rear of this manual. Be sure to identify the 
instrument by both model and complete serial number in 
all correspohdence. 

» . 

1-26. SCOPE QF MANUAL . 

1-27. This manual contains complete operating and 
service information for HP Models 1205A and 1205B 
T)ual Trace Oscilloscopes. All aspects of the instruments 
are covered in eight sections, each of which can be 
referred to for specific data by use of the table of 
contents. Schematics are located at the rear of the manual 
on fold-out pages to permit reference to the text, and an 
overall block diagram is in Section IV. 
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Table 1-1. Specifications 
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VERTICAL AMPLIFIERS 

DEFLECTION FACTOR: 

Ranges: From 5 mV/div to 20 V/div ( 1 2 positions) 
in 1, 2, 5 sequence. ±3% accuracy with Vernier 
in calibrated position. t 

Vernier: Continuously variable between all ranges; 
extends maximum deflection factor to at least 50 
V/div. 

BANDWIDTH: Dc to 500 kHz with a maximum 
risetime of 0.7 -usee. 2 Hz to 500 kHz when 
ac coupled. 

INPUT: Differential or single-ended on all ranges, 
selectable by front-panel control. 

COMMON MODE: 

Frequency: Dc to 10 kHz on all ranges. 

Rejection Ratio: At least 50 dB with dc input cou- 
pling on 5 mV/div to 0.2 V/div ranges. CMRR is 
at least 30 dB on the 0.5 V/div to 20 V/div ranges. 
Signal maximum: ±3V (dc + pk ac) on 5 mV/div to 
0.2 V/div onges; ±300V (dc + pk ac) on all other 



INPUT COUPLING: Front-panel selection of DC, AC, 
or OFF for both + and - inputs. 

INPUT RC: 1 megohm shunted by 45 pF; constant on 
all ranges. 

MAXIMUM INPUT v ±40QV (dc + pk ac). 

DISPLAY: ‘'Channel A. Channel B. Channels A and B 
(either Chop or Alternate). Channels A and B vs. 
horizontal input (Chop only). Channel A vs. B 
(A-vertical, Bhorizontal). Chop frequency is approx- 
imately 100 kHz. 

INTERNAL TRIGGER: By channel A signal for A, 
Chop, and Alternate displays. Channel B signal for B 
display. 

ISOLATION: Greater than 80 dB between channels at 
500 kHz with input connectors shielded. 



PHASE SHIFT: (For Channel A vs. B) Less than 1° to 
100 kHz (Verniers in calibrated position). 

TIME BASE / / 

SWEEP: 

Ranges: From 1 usec/qiv to 5 sec/div (21 positions) 
in 1, 2, 5 sequence. ±3% accuracy with Vernier in 
calibrated position. 

Vernier: Continuously variable between ranges: 
extends slowest sweep to at least 12.5 sec/div. 

X10 MAGNIFIER: indicates magnified sweep time/ 
division directly with ±5% accuracy. 

AUTOMATIC TRIGGERING: Baseline is displayed jn 
absence of an input signal. 



\ 



Internal: 50 Hz to above 500 kHz on most signals 
\ causing 0.5 division or more vertical deflection. 
Triggering on line frequency also selectable. 
External: 50 Hz to above 1 MHz on most signals at 
least 0.2V p-p. 

Trigger Slope: Positive or negative slope Qn internal, 
external or line trigger signals. 



AMPLITUDE SELECTION TRIGGERING: 

Internal: Dc to above 500 kHz on signals causing 
5 division or more vertical deflection. 

E: ternal: Dc to 1 MHz on signals at least 0.2V p-p. 
Input impedance is 1 megohm shunted by 
approximately 20 pF. 

Trigger Level and Slope: Internal, any point on 
vertical waveform displayed; or continuously 
variable from + 100V to -100V on either slope 
of the external trigger signal. 

Trigger Coupling: Dc or ac for external, line, or 
internal triggering. Lower ac cutoff is 1.6 Hz for 
external; 5 Hz for internal. 

SINGLE SWEEP: Selectable by front-panel switch, 
reset pushbutton with armed indicator light 

FREE RUN: Selectable by front-panel switch. 
MAXIMUM INPUT: ±350V (dc + pk ac). ^ 
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HORIZONTAL AMPLIFIER 

BANDWIDTH:. Dc to 300 kHz. With input ac coupled, 
low frequency cutoff is 1.6 Hz. 

DEFLECTION FACTOR: 

Ranges: 0.1 V/div, 0.2 V/div 0.5 V/div, and 1- V/div. 

Vetnier: Continuously variable between ranges; ex 
t tends maximum deflection factor to at least 
2.5 V/div. s 

INPUT: Single-ended. 

INPUT RC: 1 megohm shunted by approximately 20 
pF. v 

MAXIMUM INPUT: ±350V (dc + pk ac). 



BEAM FINDER : Pushbutton to locate beam on CRT 
screen regardless of setting of vertical, horizontal, 
and intensity controls. 

DIMENSIONS: 

Cabinet: 8-5/16 in. wide x 11-3/4 in., high x 18- j 
1 1/16 ia deep (21 1,1 x 298,5 x 374.4 mm). I 

Rack: Refer to outline drawing. 



A, k ■ <5 j 




CATHODE-RAY TUBE. 

Type: Mono-accelerator, 3000V accelerating po- 
tential ;P31 phosphor standard (see Modifications 
for other phosphors); etched safety glass face- 
plate reduces glare. * 

Graticule: 8 x 10 divisions; parallax-free internal 
graticule; 0.2 subdivision markings on horizontal 
and vertical major axes, 1 div = 1 cm. 

Intensity Modulation: +2V signal blanks tfBce of 
normal intensity; +8V signal blanks any inten- 
sity. I^c coupled input on rear panel; amplifier 
risetime approximately 200 ns; input resistance 
is 5 kilohms. 



Type: Line frequency square wave. 
Output: IV ±1.5%, front-panel connector. 



• «-n lih*- 






Cabinet: Net, 25 lb 111,3 kg); shipping, 34-1/2 lb 
(15,6 kg). 

Rack: Net, 22-1/2 lb (10,2 kg); shipping, 35 lb 
(15,8 kg). 

POWER: 115 or 230V ±10%, 47 to 440 Hz; approx 
imately 45W. * 

MODIFICATIONS 

CRT PHOSPHORS: (specify by phosphor number): 
P31 standard. P2, P7 (with amber filter), and P11 
available at no extra cost. 

OPTIONS AND SPECIALS: Refer to. Section VJI for 
further information. 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION. 

2-2. Information for making a visual and electrical 
inspection of the instrument, processing a claim, re- 
packaging * shipment and installation procedures are 
conned in this section. 

2-3. INITIAL INSPECTION. 

k 

2-4. Inspect the oscilloscope for physical damage such 
as bent or broken parts and dents or scratches. If a defect 
is discovered, refer to the claim procedure in this section. 

2-5. Check the electrical performance (Section V Per- 
formance Check) as soon as possible. This check will 
indicate whether or not the instrument is operating 
within the specifications listed in Table 1-1. /Initial 
t performance and accuracy of this instrument arfe certified 
as stated on the inside front cover of this manual.'Nf 
operation is not as specified, refer to theiclaim procedure. 

2-6. CLAIMS. 

2-7. If either physical damage is found or operation is 
not within specifications when the instrument is received, 
notify the carrier and the nearest Hewlett-Packard Sales 
Service Office immediately. The Sales/Service Office 
will arrange for repair or replacement of the instrument 
without waiting for the carrier to settle a claim. . * 

• 2-8. The warranty statement for all Hewlett-Packard 

products is on the inside 'front cover of this manual 
(Section I for explanation of CRT warranty). Contact the 
nearest Sales/Service Office about warranty claims. 

2-9. REPACKAGING FOR SHIPMENT. 

2-10. When shipping an instrument to a Hewlett-Packard 
Sales/Service Office, attach a tag describing required 
service, and include model number, serial number and 
return address. 

2-11. Use the original carton and packaging materials for 
vjl res^ipnlent. If the original material is not available, use 
* the following: 

a. A double-walled carton; refer to Table 2^1 for test 
strength^ required. 

b. Heavy paper or sheets of cardboard to protect all 
instrument surfaces. Use a rfon abrasive material such as 
polyurethane foam, or cushioned paper such as Kimpak, 
around all projecting parts. 

X \ . • 



, & 
Table 2-1. Shipping Carton Test Strength 



Gross Weight (lb) 


Carton Test Strength (lb) 


up to 10 


200 


* 10 tp 30 


275 


30 to 120 


350 


120 to 140 


500 


140 to 160 


600 



c. At least 4 inches of tightly-packed,- industry-ap-’ 
proved, shock-absorbing material such as polyurethane 
foam. 

d. Heavy-duty shipping tape for securing dutside of 
carton. 



2-'l2. PREPARATION FOR USE. 



/ 



2-13. In the following paragraphs, additional pre-opera- 
tional information concerning power requirements, instru- 
ment cooling and mounting is presented. 
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2-14. POWER REQUIREMENTS. 

2-15. This instrument Requires a power source of either 
1 15 or 230 Vac, ±10%, single phase, 47 to 440 Hi that can 
deliver about 45 watts. The oscilloscope is normally 
shipped from the factory wired for use witty a 115 Vac 
power source. To convert the instrument for use with a 
230 Vac power source, resolder the jumper wires con- 
nected across the primary of T1, as shown in Figure 
2-1, and replace the 1.5-amp slow-blow fuse with a 0.75- 
amp slow-blow fuse. 

2-16. THREE-CONDUCTOR POWERiCABLE. 

* 2-17. For the protection of operating personnel, the 
National Electrical Manufacturers Association (NEMA) 
recommends that the instrument panel and cabinet be 
grounded. This instrument is equipped with a three- 
conductor power cable that, when plugged into an 
appropriate receptacle, grounds the instrument through 
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the roupd offset pin. To preserve this protection feature 
when operating the instrument from a two-contact outlet, 
use a three-conductor to two-conductor adapter, and 
connect the adapter wire to ground at the power odtlet. 

2-18. INSTRUMENT COOLING. 

2-19. This instrument does not require forced-air cooling 
when operated at room temperature. Normal air circula- 
tion will maintain a reasonable operating temperature 
within the instrument when used in a location that 
provides at least 2 inches of clearance around the top, 
rear and both sides. 

2-20. INSTRUMENT MOUNTING. 

• 2-21. Both the Model 1205A and ttye Model 1205B, as 
shipped from the factory, can be used on the bench or in 
the field. However, the Model 1 205B is designed primarily 
for rack use and does not require any modification. 



r 
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1. POWER. Applies primary power to instrument. 

2. Indicator. Lights when power is applied. 

3. TRACE ALIGN. Aligns trace with horizontal 
axis. 

4. FIND BEAM. When pressed, returns offset 
beam to CRT screen. 

5. INTENSITY. Adjusts brightness of/ CRT 
display. 

6. FOCUS. Adjusts sharpness of display. 

7. CAL. Provides IV pk-pk, line frequency, 
square wave test signal at front panel jack. 

8. POSITION. Adjusts horizontal position of 
display. 

9. SWEEP/EXT HORIZ. In SWEEP, turns on 

sweep generator and allows magnification of 
sweep. In EXT HORIZ, determines deflection 
factor of external signal applied to TRIG & 
HORIZ INPUT jack. / 

10. Time/Division. Selects horizontal sweep speed. 

11. Horizontal Vernier. Provides continuous ad 
justment of horizontal deflection factor be 
tween ranges of EXT HORIZ switch or of 
sweep time between ranges of Time/Division 
switch. 

12. SOURCE. Selects origin of trigger signal that 
starts sweep. 

13. COUPLING. In AC position, selected input 
signal is capacitively coupled. In DC position, 
input signal is direct coupled. 

14. TRIG & HORIZ INPUT. Jack for applying 
external trigger signals to sweep generator or 
external horizontal signal to horizontal am- 
plifiers. 



15. 



16. 

17. 



18 . 



19. 



20 . 



21 . 

22 

23. 



24. 



25. 



TRIGGER LEVEL. Selects point on trigger 
waveform that starts sweep. In AUTO position, 
automatic triggers are generated at about a 40 
Hz rate. 

SLOPE. Selects ppsitive or negative-going slope 
of trigger signal to start sweep. 

RESET. In SINGLE mode, pressing the push- 
button resets sweep to zero, and releasing it 
arms circuit preparatory to receipt of trigger. 
Indicator lamp glows when sweep circuit is 
armed. / 



MODE. In NORM, sweep is periodically started 
by incoming trigger signal. In SINGLE, sweep 
is triggered only once, then must be manually \ 
reset. In FREE RUN, sweep cycles continu- N 
ously and is not affected by trigger signal*. 



Vertical Coupling. Selects capacitive (AC) or 
direct (DC) coupling of vertical input signals. 
In OFF, vertical amplifier input circuit is 
grounded and INPUT jacks disconnected. 



i 



INPUT. Jacks connect either single-ended or 
differential input signals to respective vertical 
amplifiers. 



BAL. Adjustment to minimize trace shift when 
changing Volts/Division ranges. 

Volts/Division. Selects vertical amplifier deflec- 
tion factor in seventeen calibrated steps. 



Vertical Vernier. Provides continuous adjust- 
ment of vertical deflection factor between 
calibrated ranges of Volts/Division switch. In 
CAL detent, vertical deflection is selected by 
Volts/Division switch position. 



DISPLAY. Selects single channel, chop, alter 
nate or A vs B CRT display. 

POSIT ION. Adjusts vertical position of display. 



Figure 3-1. Controls and Connectors. 
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3-1. INTRODUCTION. 



' ... 1 ‘vH 

NOTE 



3-2. Front-panel control operation and typical instru- 
ment application instructions are presented in this section. 
The control and connectors in the Model 1205B are 
identical to those of the Model 1205A, Only operation of 
the Model 1205A is discussed in this section. 

3-3. CONTROLS AND CONNECTORS. 

3-4. Figure 3-1 shows the instrument front panel with 
a brief description of control and connector applications. 
Since the channel A and B controls are identical, only 
those for channel A are described in the figure. For a 
more detailed explanation of control and connector use, 
refer to the following paragraphs. 

3-5. The TRACE ALIGN screwdriver adjustment is 
used to position the trace parallel to the horizontal 
graticule lines. Since external magnetic fields may shift 
the ^ace, check alignment each time the instrument is 
moved to a new location, and readjust when necessary. 

# . 

3-6. Pressing the FIND BEAM pushbutton increases 
intensity and reduces amplifier gain enough to return a 
displaced beam on screen. This enables the operator to 
locate the beam and determine the action necessary to 
center a display (examples: reduce input signal ampli- 
tude, change coupling, adjust deflection factor, trigger 
level, dc balance, position controls, or intensity). When 
centered properly, the beam remains on screen when the 
pushbutton is released, p - 1 



NOTE 

Due to phosphor burn sensitivity, instru- 
ments with a P1 1 phosphor do not 
have the beam finder feature. 



3-7. The CAL 1 volt jack provides a IV pk-pk square 
waye signal, at power lin<\frequency, to calibrate vertical 
deflection or compensate a divider probe. Signal amplitude 
is accurate to ±1.5%. 

3-8. The SWEEP/EXT HORIZ switch is used to select 
either of two modes of horizontal circuit operation. In the 
SWEEP XI or MAG position, a sweep signal is generated 
to establish a time base reference for vertical signals. 
Selecting MAG increases horizontal amplifier gain and, 
sweep speed, by a factor of Id. 



In either the XI or MAG position, sweep 
speed is read directly from the Time/ 

Division dial, and no calculations are 
required. 

^ " ■ . 4 

3-9. In the EXT HORIZ position, the switch disables the 
sweep generator and applies external input signals to the 
horizontal amplifiers. Four switch settings provide cali- 
brated horizontal deflection factors from 0.1 to 1 
vojt/division when the Horizontal Vernier Is in the CAL 
detent. 

3-10. The Time/Division switch controls the time re- 
quired for one horizontal division of sweep. Sweep speed 
settings from 1 usec/div to 5 sec/div are available in 
tWenty-one calibrated steps Tn a 1/ 2, 5 sequence.* A 
vernier control provides continuous adjustment between 
steps and extends the slowest sweep speed to at (east 
sec/div. Using the direct readout sweep magnifier, 
fattest sweep speed can be expanded to 0. 1 usec/div. 

i 

3-11. The Horizontal Vernier has two uses: one for each 
function of the SWEEP/EXT HORI2! switch. In the 
SWEEP mode, the vernier provides continuous adjust- 
ment of sweep speed between the calibrated positions of 
the Time/Division switch and extends the 5 sec/div 
range to at least 12.5 sec/div. In the EXT HORIZ mode, 
it provides continuous adjustment of horizontal deflection 
factor between the calibrated positions Cf the EXT 
HORIZ switch and extends the 1 V/div deflection factor 
to at least 2.6 V/div.‘*When this control is rotated fully 
clockwise to CAL detent, time per division and horizontal 
deflection factors are calibrated to the front panel control 
settings. 

3; 12. The trigger SOURCE switch selects trigger signal 
origin. In the LINE position a signal at the frequency of 
the power line is used for triggering. When the I NT cetting 
is selected, the channel A vertical deflection signal triggers 
the sweep during A. ALT or CHOP display; the channel B 
signal is the trigger fflr a B display. To trigger with an 
external signal, set the switch to the EXT position and 
apply a trigger to the TRIG &XORIZ INPUT jack. 

3-13. The point on a trigger signal that starts the sweep 
is selected by the LEVEL control. This point can be 
chosen over a -100V Jo +100V range when triggering by 
an external signal or at any point on the displayed 
waveform when triggering by the internal signal. Set 
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SLOPE to positive (+) to trigger on the positive-going 
portion of a signal or negative (-) to trigger on the neg- 
ative-going portion. 

• '"•* -it t ' * \ • * .. 

3-14. By setting the LEVEL control to AUTO (fully 
counterclockwise detent), the instrument is automatically 
triggered at a 40 Hz rate with no signal applied. In AUTO, 
however, if a trigger signal greater than about 50 Hz is 
applied, it overrides the automatic circuitry and triggers 
the sweep. 

3-15. The MODE switch selects the type of sweep opera- 
tion to be used. In the FREE RUN*0osition, the sweep 
generator runs free at a rate controlled by the Time/ 
Division switch. In the NORM position, input trigger 
signals (internal or ejxtetnal) produce a sweep on the CRT. 
In the SINGLE position, an incoming trigger signal 
produces one horizontal sweep cycle. The sweep generator 
must then be manually reset before the next trigger signal 
will produce another sweep cycle. To reset and arm the 
sweep generator, press and release the RESET pushbutton. 
The indicator lamp in the RESET pushbutton will glow 
when the sweep generator is armed and extinguish when 
the sweep cycle is Completed. 

3-16. The + and -INPUT jacks are used to apply an 
external signal up to ±400V (dc + peak acf to the vertical 
deflection circuits. For a single-ended signal, use either 
connector, depending on the direction of deflection 
desired. Signals applied to the +INPUT jack are displayed 
in-phase on the CRT, and signals applied to the -INPUT 
jack are inverted. Use both connectors to apply a differen 
tiq| input signal. The amplitudes df the two input signals 
are algebraically subtracted. As a result, one waveform is 
displayed on the CRT, ahd common mode (in-phase) 
components of the signal are rejected. 

3-17. The Volts/Division (channel A or B) switch selects 
the vertical deflection factor of the display in mV/div or 
V/div. Twelve settings provide calibrated steps from 5 mV/ 
div to 20 V/div in a 1, 2, 5 sequence. When the Vertical 
Vernier control is in the CAL detent, multiply the number 
of vertical divisions of deflection the Volts/Division 
switch setting to determine input signal peak-to-peak 
amplitude. If a divider probe is used, multiply Jhis product 
by the division ratio. For example: if 3.5 vertical divisions 
are deflected when Volts/Division is set to 20 and a signal 
is applied to the vertical input connector via a 10:1 
divider probe, then 3.5 x 20 x 10 = an input signal of 
700V pk-pk. 

3-18. When the Vertical Vernier (channel A or B) is set to 
the fully clockwise CAL detent, vertical deflection is 
calibrated to the Volts/Division switch. By rotating the 
Vertical Vernier from the CAL detent, vertical deflection 
factors are continuously adjustable and the 20 V/div 
setting can be extended to at least 50 V/div, however, 
vertical deflection is calibrated to the Volts/Division 
switch only when the Vertical Vernier is in the CAL 
detent. 



3-19. Thp five-position DISPLAY switch selects the type 
of display presented on the CRT. Input signals can be 
displayed singly or simultaneously, as explained below. 

a. Position A: presents a display of the vertical input 
signal applied to the channel A input jacks. 

b. Position B: presents a display of the vertical input 
signal applied to the channel B input jacks. 

c. Position A vs B: presents an X-Y display of the 
signals applied to the input jacks of both channels. The 
channel A signal is. applied to the vertical deflection 
plates, and the channel B signal is applied to the 
horizontal deflection plates. 

d. Position ALT: presents a separate display of each 
channel input signal on alternate sweep cycles. In the 
INT position of the trigger SOURCE switch, the channel 
A signal i$ selected to trigger the sweep generator. 

. . * V \ 

e. Positipn CHOP: presents a separate display of each 
channel input signal during each sweep cycle. Channels 
are switched at about a 100 kHz rate. Sweep is triggered 
by the channel A signal when the trigger SOURCE switch 
is set to INT. 

^J-20. The Z-AXIS INPUT terminal, located on the rear 
panel, is normally grounded through a shorting link. 
External intensity modulation signals applied to this 
terminal are fed directly to the gate amplifier. About ^2 
volts are required to blank a trace of normal intensity; 
+8 volts blank a trace of any intensity. 

3-21. OPERATING INSTRUCTIONS. 

* 

3-22. Before attempting to operate the Model 1205A/B, 
refer to the following paragraphs for detailed operating 
instructions. ij 

3-23. APPLYING INPUT SIGNALS. 

3-24. For measurements requiring low amplifier deflection 
factors and high impedance levels, a shielded input 
connection is desirable. An adapter (Model 101 11 A) 
that provides Op shielded banana post-to-female-BNC is 
available for this purpose. For differential input operation, 
two adapters can be used. Also available is a frequency- 
compensated divider probe (Model 10001 A) to provide a 
higher input impedance and reduce circuit loading effects. 

3-28. TRIGGER SIGNAL REQUIREMENTS. 

3-26. Sweep triggering requires application of a signal that 
will start the sweep at the same point on the displayed 
Waveform during each sweep. Synchronous triggering is 
necessary to obtain a stable (jitter-free) display of a 
repetitive waveform. To observe two different waveforms 
simultaneously, the signals must have time-related repeti- 
tion rates, otherwise the one not harmonically related 
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to the trigger signal will be non-synchronous with the 
display.- 

3-27. Table 3-1 shows the trigger signal requirements with 
various control setting combinations. The table provides 
frequency range, amplitude required and trigger point 
information for each possible trigger condition. 



3-28. OPERATING PROCEDURES. 

</ 

3-29. Figures 3-2 thru 3-7 contain step-by-step operating 
procedures indexed to photographs. Due to the versatility 
of the instrument, numerous application* exist However, 
only the basic operating techniques are explained in the 
procedures. Most of these can then be modified or 
combined to fulfill a wide variety of unique requirements. 



Table 3-1. Trigger Signal Requirements. 



Mode 


Slope 


Source 


Trigger 

Level 


Coupling 


Required Signal j 


Frequency 


Amplitude 


NORM 

or 

SINGLE 




LINE 


Selectable 


DC or AC 


Line Frequency 


Internally 

Connected 


AUTO 


+ or - 


INT 


Selectable 
(Any point 
that can be 
displayed.) 


DC 


DC to 500 kHz 


At least 0.5 div 
of deflection 


AC 


J 

5 Hz to 500 kHz 


AUTO 


DC or AC 


50 Hz to 500J(Hz 


EXT 


Selectable 
+100V to 
. -100V 


DC 


DC to 1 MHz 


0.2V to 350V pk-pk 
(dc plus peak ac) 

\ 


AC 


1.6 Hz to 
1 MHz 


AUTO 


DC or AC 


50 Hz to 
1 MHz 


FREE 

RUN 


Provides a npn-synchronous display. 






V 
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1. Set INTENSITY fully counterclockwise. 



9. Set Time/Division to 2 MSEC/DIV. 



2. Set Vertical POSITION (A and B) to midrange. P- Set Horizontal Verier to CAL detent. 

3. Set DISPLAY to CHOP. ,, _ y 

11. Set MODE to FREE RUN. 

4. Set Volts/Divislon (A and B) to 20 V/DIV 

12. Set SOURCE to INT. 

6. Set Vertical Vernier (A and B) to CAL detent. 

13. Apply operating power (refer to power re 

6. Set + and - Vertical Coupling (A and B) to cruirements Paragraph in Section II), turn on 

OFF. POWER switch (note that indicator lights), 

and allow at least 15 minutes for warm-up. 

7. Set Horizontal POSITION to midrange. 

o , 74. Adjust INTENSITY and FOCUS for two sharp 

8. Set SWEEP/EXT HORI2 to XI. ^ and just visible traces. 



Figure 3-2. Initial Tum-on Procedure 
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1. Do initial turn-on procedure in Figure 3-2. 

5. Using Vertical POSITION controls, set traces 
on horizontal graticule lines. 

3. Adjust TRACE ALIGN so that traces are aligned 
parallel to horizontal graticule lines. 

4. Turn channel A Volts/Division switch from 20 
V/DIV to .005 V/DIV. 

5. If channel A trace shifts, adjust channel A BAL 
until trace remains stationary when the Volts/ 
Division switch is rotated from .005 V/DIV to 
20 V/DIV. 

6. Repeat steps 4 and 5 for channel B. 



Figure 3-3. Trace Alignment and Amplifier Balance 



3-5 




Section III 



Model 1205A/B 




FREE RUN SWEEP MODE 



NORMAL SWEEP MODE 



This procedure explains how to obtain a FREE RUN 
mode display of the IV pk-pk calibrator signal oh 
channel A. 



This procedure explains how to obtain a NORMAL 
mode display of the IV pk-pk calibrator signal on 
channel A. 



1. Do initial turn-on procedure in Figure 3-2. 



. A. Do initial turn-on procedure in Figure 3-2. 



2. Set DISPLAY to A. 



B. Repeat steps 2 thru 5 for free run operation. 



3. Set channel A Volts/Division to 0.2 V/DIV. 



C. Set MODE to NORM. 



4. Set channel A + Vertical Coupling to AC. 

5. Connect CAL 1 VOLT signal to channel A 
■♦■INPUT jack. 

6. Note free-running (unsynchronized) display, 5 
vertical divisions in amplitude, of calibrator 
signal. 



D. Adjust trigger LEVEL (or set to AUTO), and 
note stable display, 5 vertical divisions in am 
plitude, of calibrator signal. 



Figure 3-4. Free Run and Normal Operation 
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SINGLE SWEEP MODE 

1. Do steps A and B of normal sweep mode 
operation (Figure 3-4). 

2. Set trigger LEVEL to midrange. 

3. Set MODE to SINGLE. 

4. Set channel A + Vertical Coupling to OFF. 

5. Press and release RESET pushbutton. Note that 
RESET indicator lights to signify that sweep 
circuits are armed. 



Pressing RESET will immediately reset 
sweep without normal delay for sweep 
termination. 

6. When sweep is armed, first trigger input (in this 
case, trigger is applied internally since SOURCE 
is set to I NT) will initiate one sweep cycle. Set 
♦ Vertical Coupling to AC and note display. 
After sweep cycle, indicator goes out until sweep 
is manually reset again (step 5). 



3 5,6 D 

*• I tOSA - ■ - 5 

EXT HORIZ INPUT 

In this type of operation, the horizontal circuits perform 
as an amplifier instead of a sweep generator. 

A. Turn on POWER, and allow at least 15 minutes 
for warm-up. 

B. Set SWEEP/EXT HORIZ to EXT HORlZ posi- 
tion at desired sensitivity. 

C. Set Horizontal COUPLING to either DC (direct) v 
or AC (capacitive). 

D. Connect signal to TRIG & HORIZ INPUT jack. 

E. Set INTENSITY, FOCUS, DISPLAY. POSITION, 
and Horizontal Vernier for required display. 



Figure 3-5. Single Sweep and Ext Horiz Input Operation 



i- 




Section lit 



Model 1205A/B 




SINGLE CHANNEi- OPERATION 

*r 

1. Do initial turn-on procedure in Figure 3-2, 
except set DISPLAY to A or B. 

/ 

2. Set Vertical Coupling to AC (capacitive) or DC 
(direct). 

3. Set Volts/Division for required deflection factor. 

4. Connect single-ended input signals between + or 
-INPUT jack and ground jack (signals applied 
to +INPUT are displayed in-phase on CRT; 
signals applied to -INPUT are displayed inverted 
on CRT). To display differential signal, connect 
between + and -INPUT jacks (ground jack not 
used). 

5. Adjust other controls to meet specific require- 
ments. 



DUAL CHANNEL OPERATION 

A. Do steps 1 thru 5 of single channel operation 
for channel A and B, and connect input signals 
to both channel A and B INPUT jacks. * 

B. Set DISPLAY to either CHOP or ALT. 

C. ALT operation is preferable for use with fast 
sweep speeds; slow sweep speeds will make 
display flicker, CHOPoperation is usually best for 
use with slow sweep speeds; fast sweep speeds 
will cause dotted trace. Set DISPLAY to CHOP 
when using EXT HORIZ. 



Figure 3*6. Single and Dual Channel Operation 
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1. Do initial turn-on procedure in Figure 3-2. 

2. Set DISPLAY to A vs B. 

3. Set channel A and B Volts/Division as required. 

4. Set channel A and B Vertical Coupling (one 
side ground for single-enjded signals) to AC 
(capacitive) or DC (direct). 

w 

5 . Connect desired vertical signal to channel A 

INPUT jacks. ! 

6. Connect desired horizontal signal to channel B 
INPUT jacks. 

7. Adjust channel A POSITION tor desired vertical 
position of display. 



This method of operation is similar to A vs B, the 
difference is that in A vs B, the signal applied to one 
vertical amplifier is displayed against the signal applied 
to the other vertical amplifier, and in X-Y operation, the 
signal applied to either or both vertical amplifiers is 
displayed against the signal applied to the horizontal 
amplifiers. 

A. Set up vertical amplifier(s) for either single 
■ or dual channel operation as explained in Figure 

3-6. 

B. Set up horizontal amplifier for external horizon- 
tal input operation as explained in Figure 3-5. 

>v 



8. Adjust channel B POSITION fpr desired horizon- 
tal position of display. 



Figure 3-7. A vs B and X-Y Operation 
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PRINCIPLES OF OPERATION 

31 



4-1. INTRODUCTION. 

4-2. This section contains both an overall and detailed 
explanation of circuit theory. Refer to the overall block 
diagram and figures in this section and the schematics in 
Section VIII while reading the text. 

4-3. GENERAL THEORY. 

4-4. Following is an overall explanation of circuit 
operation based on the block diagram in Figure 4-10. This 
data is presented to create a basic understanding of the 
instrument in preparation for the detailed theory that 
follows. 

4 5. For simplicity, the block diagram is drawn for 
function and doesn't necessarily show all details of the 
, schematics. 

4-6. This instrument consists of a CRT and seven 
modules: two independent vertical preamplifiers, a hori- 
zontal amplifier/sweep generator, a dual channel output 
amplifier, a low voltage power supply, and a high 
4 voltage re^lator and rectifier. These function as follows: 

4-7. VERTICAL PREAMPLIFIER MODULES. 

4 8. Since operation of the channel A and B vertical 
preamplifiers is identical, the following text is applicable 
to either. 

4-9. Incoming signals, single-ended or differential, are 
connected to the front panel jacks and applied to 
three-position coupling switches for either direct (DC) or 
capacitive (AC) coupling to the attenuators. A third 
alternative is to switch to OFF. In this setting, the 
incoming signal is disconnected internally, and the atten- • 
uator input is grounded. This can be done to set a 0-volt 
reference without removing the incoming signal from the 
input jack. 

4-10. The incoming signal is attenuated before being 
applied to the preamplifiers when, the Volts/Divisibn 
switch is set to one of the six least sensitive positions (0.5 
to 20 V/div). In the remaining six switch settings, the 
incoming signal is applied without attenuation direct to 
the preamplifier input. 

4-11. In addition to amplifying the incoming signal, the 
preamplifier rejects common mode signals. Other features 
include an interstage attenuator controlled by the Volts/ 
Division switch, and a front panel BAL adjustment to 
keep the CRT trace from shifting when the deflection 
factor is changed. 



4-12. Two signals are taken from the output of the 
preamplifiers: a single-ended signal is applied, via the 
DISPLAY switch, to the horizontal preamplifier for use as 
an internal trigger, and a differential signal is applied to 
the vertical amplifier in the output module for eventual 
application to the CRT vertical deflection plates. 

4-13. HORIZONTAL MODULE. 

4-14. The horizontal module can operate in either of two 
ways: as a horizontal amplifier or as a sweep generator. 
Each mode of operation is explained separately in the 
following paragraphs. 

4-15'. HORIZONTAL AMPLIFIER. When the SW£EP/ 
EXT HORlZ switch is in one of the four EXT HORIZ 
♦ positions, the horizontal module acts as an amplifier. 
In this mode, the SOURCE switch is bypassed, and 
incoming signals applied to the TRIG & HORIZ INPUT 
jack are applied to a coupling switch for either direct 
or capacitive coupling. 

4 16. The signal is attenuated on one pf four steps deter 
mined by the setting of the SWEEP/EXT HORIZ switch 
and applied to the horizontal amplifier. 

4-17. The preamplifier amplifies the incoming signal and 
then applies it to the first horizontal amplifier stage for 
further amplification. At this point in the circuitry, a 
POSITION control is provided to move the CRT beam 
horizontally. 

4-18. The single ended output signal from the horizontal 
amplifier is next applied to the output module for 
further amplification, conversion to a differential signal 
and, finally, application to the CRT horizontal deflection 
plates. 

4 19. SWEEP GENERATOR. -When the SWEEP/EXT 
HORIZ switch is set to SWEEP, the horizontal module 
acts as a sweep generator. Two sweep settings can be 
selected with the SWEEP/EXT HORIZ switch: XI or 
MAG. In the MAG, setting, stoeep rate and length are 
magnified (increased) by X10; however, in either setting, 
sweep rate is read directly from the Time/Division switch. 

4-20. Sweep can be triggered or it can run-free, depending 
on the setting of the MODE switch. A negative control 
voltage is applied to the sweep generator and it runs free at 
a rate set by the Time/Division switch when FREE RUN 
is selected. However, the sweep generator must-be 
triggered when the MODE switch is set to NORM or 
SINGLE. 
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4-^1. A sweep signal is generated each time a trigger signal 
is applied when NORM is selected. In the SINGLE 
position of the MODE switch, operation is similar to 
NORM except that an incoming trigger signal produces 
only one horizontal sweep cycle. The sweep generator 
must then be manually reset before the next trigger signal 
can produce another sweep cycle. 

4-22. Three trigger choices can be selected by the 
SOURCE switch: an external signal applied to the TRIG & 
HORIZ INPUT jack, a signal taken from the vertical 
preamplifiers, or a power- Hne- frequency signal taken from 
the low voltage power supply. 

4-23. A selected trigger signal is coupled, either direct or 
capacitively, to the horizontal preamplifier and is then 
amplified and applied to the trigger generator. Upon 
reception of the incoming signal, the trigger generator 
produces a fast-rise, negative-going step. This voltage step 
triggers the sweep generator to produce three output 
signals: a sweep signal, an unblanking gate, and a trigger 
for alternate channel display. 

4-24. The sweep signal is amplified in the output module 
and is then applied to the CRT's horizontal deflection 
plates to set a time-base reference for vertical display 
signals. The unblanking gate is applied to an amplifier in 
the high voltage power supply and is used to unblank the 
CRT during sweep time. In the ALT display mode, the 
trigger from the sweep generator is used to activate the 
multivibrator in the output module. 

4-25. Controls in the trigger and sweep generator circuits 
permit selection of eitfrer the positive or negative-going 
slope of the incoming signal for triggering, selection of the 
voltage level on the incoming signal that will activate the 
trigger generator, and variable sweep speed calibrated to 
the CRT graticule. 

4-26. When the TRIGGER LEVEL control is set to the 
AUTO detent, trigger signals are automatically generated 
at about a 40 Hz rate to present a baseline even in the 
absence of a trigger input signal. However, if a trigger 
input signal 50 Hz or greater is applied, it overrides the 
automatic trigger signals and initiates the sweep cycle. 

4-27. OUTPUT MODULE. 

4-28. A display switching arrangement in the output 
module allows presentation of five types of display: 
channel A signal, channel B signal, channel A and B signals 
during alternate sweep cycles, channel A and B signals 
alternately switched on and off at a 100 kHz rate, and 
channel A signal verticajly versus channel B sicpal 
horizontally. 

4-29. The output module's vertical and horizontal 
amplifiers are controlled by current sources. When the 
DISPLAY switch is set to A, a negative voltage is applied 
to the A side of the multivibrator. The multivibrator then 
operates as a switch to turn on current source A. As a 



result, vertical amplifier A is turned on, the channel A 
signal is amplified, applied to the vertical output amplifier 
for further amplification, and then applied to the CRT's 
vertical deflection plates. During this time, a sweep signal 
is produced by the sweep generator, amplified by the 
horizontal output circuits, and applied to the CRT's 
horizontal deflection plates. On the CRT, the channel A 
signal is then displayed versus a time-base reference. 

4-30. When the DISPLAY switch is set to B, operation is 
identical except that the channel A current source is 
turned off, and the channel B current source is turned on. 
Then, only the channel B signal is amplified and applied to 
the CRT's vertical deflection plates. 

4-31. In the A vs. B setting, the multivibrator turns on 
current source A and vertical amplifier A. In addition, the 
current source that normally turns on the horizontal 
amplifier,, is coupled through the DISPLAY switch and 
turhs on vertical amplifier B. Thus, the channel A signal 
from the preamplifier is amplified by vertical amplifier A 
and the vertical output amplifier and then applied to the 
CRT's vertical deflection plates. Instead of a sweep signal, 
the channel B signal is amplified by the horizontal output 
amplifiers and applied to the CRT's horizontal deflection 
plates for an X-Y type presentation. 

4-32. When the DISPLAY switch is set to ALT, the 
multivibrator is triggered by a signal from the sweep 
generator and it operates in a bistable state. The 
multivibrator then turns on channel A during one sweep 
cycle and channel B during the next sweep cycle. 
Switching is at a rate determined by the setting of the 
Time/Division switch. Thus, the channel A and B signals 
are alternately applied to the vertical deflection plates 
while a sweep signal is applied to the horizontal deflection 
plates. In this way, the CRT display is of a different 
channel's signal during each successive sweep cycle, and 
the reailt is a dual-signal presentation on a time-shared 
basis. 

4-33. A negative voltage applied to both the A and B sides 
of the multivibrator causes it to become astable when the 
DISPLAY switch is set to CHOP. In this mode, the 
multivibrator free-runs at a 100 kHz rate. In turn, the 
current sources switch on and off at the same rate. The 
channel A and B signals are amplified and applied to the 
CRT's vertical deflection plates via the same paths used 
during ALT operation. However, instead of being 
displayed separately during alternate sweep cycles, the 
vertical display is switched between channels at a 100 kHz 
rate during each sweep cycle. 

4 34. Each channel has a POSITION control to vertically 
position the signal on the CRT, and a Vernier to adjust 
sensitivity between the calibrated settings of the 
Volts/Division switch. Pressing the FIND BEAM 
pushbutton switch reduces the current applied to the 
vertical and horizontal amplifiers so that an offset display 
can be located and returned to the viewing area. 



42 



Model 1205A/B 



Section IV 



4-35. Except when the DISPLAY switch is set to B. the 
internal trigger signal taken from the vertical preamplifiers 
and applied to the horizontal module is always the channel 
A display signal. 

4-36. POWER SUPPLY MODULES. 

4-37. LOW VOLTAGE POWER SUPPLY. Either 115 or 
230 Vac, 47 to 440 Hz, can be applied to the input of the 
low voltage power supply as operating power. This voltage 
is then stepped-up or down by a transformer, rectified, 
. filtered, and regulated to produce operating voltages for 
the various circuits of the instrument. In addition, the 
low voltage power supply module produces two other 
voltages. A line sync signal is applied to the horizontal 
module so that the sweep signal can be synchronized to 
the power-line frequency, if desired. Also, a IV pk-pk 
line frequency sauare wave is applied to the front panel 
for use as a calibrating reference. 

4 38. HIGH VOLTAGE POWER SUPPLY. An oscillator, 
controlled by a regulator, and a step up transformer are 
used in the high voltage power supply modules to generate 
high voltage for the CRT. Further, a gate amplifier in the 
high voltage supply is pulsed to unblank the CRT during 
sweep time. Chop blanking signals are also applied to the 
gate amplifier to eliminate switching cross-over, and 
external signals can be applied, via the Z-AXIS INPUT, 
to intensity modulate the CRT. The high voltage power 
supply also contains circuitry to adjust CRT focus, 
astigmatism, intensity and other characteristics.^ 

4-39. DETAILED CIRCUIT THEORY. 

4-40. The following detailed theory is sub-divided accord 
ing to module type and referenced to fold out schematics 
in Section VIII. Each schematic is humbered and indexed 
in the appropriate text for easy location: Also included 
is a separate detailed block diagram for each circuit 
function. 

4-41. VERTICAL PREAMPLIFIER MODULES. 

4-42. Operation of the channel A and B vertical preimp 
lifiers is identical. Therefore, although the following 
theory describes only the channel A preamplifier, it is 
applicable to either channel. Refer to Figure 4-1 and 
Schematic 1, in Section, VIII, while reading'the following 
text. 

4 43. ATTENUATORS. Either single ended or differential 
signals can be applied to the vertical amplifier's INPUT 
jacks. A single-ended signal applied between the positive 
< J3) and ground (J2) input jacks results in an in-phase 
display on the CRT. Conversely, single-ended signals 
applied between the negative ( J 1 ) and ground (J2) input 
jacks are displayed inverted on the CRT. To display a 
differential signal, use only the positive and negative jacks. 

4-44. From the input jacks, incoming signals are applied 
to three-position Coupling switches (A1S1 for signals 



applied to J1 and A1S2 for signals applied to J3). When 
Decoupling is selected, both the dc and ac components of 
the incoming signal are direct coupled to the attenuators. 
Only the ac signal component is coupled through capaci- 
tors A1C1A or A1C1B when AC coupling is selected. A 
third alternative is to switch A1S1 or A1S2 to OFF. In 
this setting, the incoming signal is disconnected internally, 
and the attenuator input is grounded. This can be done to 
set a (Xvolt reference without removing the incoming 
signal from the input jack. 

4-45. Signal attenuation is determined by the Volts/ 
Division switch ,setting. When the switch is set to any of 
the six settings from 5 mV/div to 0.2 V/div, the attenuator 
is bypassed and the incoming signal is applied direct to the 
preamplifier input. Iij the six least sensitive settings (0.5 to 
20 V/div) of the Volts/Division switch, the incoming signal 
is attenuated by a -M00 factor before being applied to the 
preamplifiers. 

% 

. 4 46. The attenuator network is essentially a frequency 
compensated voltage divider used to control the input 
level to the preamplifier. Since the resistance of A1A2R2 
approximately equals one-hundreth the total resistance of 
A1A2R1 plus A1A2R2, the attenuator is a -MOO voltage 
divider. However, to maintain a constant 100:1 division 
ratio over a broad frequency range, capacitors A1A2C2 
and A1 A2C3 are selected with a capacitive reactance equal 
to the same proportion as the resistors. Cap&itor A1 A2C2 
is a high frequency compensation capacitor, and it is 
adjusted for an optimum square wave response (since a 
square wave is multi-harmonic) to assure a constant 
attenuation ratio over a wide frequency range. Input 
capacitance is set by A1A2C1 and A1A2C4. 

4 47 INPUT AMPLIFIERS. When the input signal is 
applied direct to the preamplifier without attenuation, 
A1A1C1 and A1A1C3 determine the input capacitance. 
Input resistance is set by A1A1R1 and A1A1R2, and 
input current is limited by A1A1R3 and A1A1R4 during 
overload. 

4-48. Voltage at the preamplifier input is limited to about 
±12V by a diode clamp circuit consisting of A1A1CR1- 
CR4 and associated components. If the voltage at either 
input exceeds the voltage at the junction of A1A1R26/R 
27 or A1A1R28/R29 one of the diodes will become 
forward biased to bypass the excessive current to ground 
and limit input voltage. 

4 49. The input amplifier is a two-stage feedback amplifier 
with an emitter follower included in the feedback loop. 
Field-effect transistor A1A1Q1A/Q1B provides the ampli- 
fier with a high input impedance to prevent loading of the 
circuit under test. 

4-50. Gain of the feedback amplifier is determined by the 
amount of resistance switched into the feedback circuit 
by interstage attenuator A1A2R5-R10. BAL adjustment 
A1A2R15 equalizes the dc voltage across the interstage 
attenuator for all positions of the Volts/Division switch 
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so that the positidn of the trace does not shift when the 
value of the feedback resistance is changed. 

4-51. The main current for the amplifier is that which 
flows through input transistor A1A1Q1A/Q1B and feed 
back resistors A1A1R15 and A1A1R16., The output 
voltage is set by A1A1R9A and is equal to the source 



voltage of the FET plus the voltage drop across the feed- 
back resistor. Vernier balance voltage is set by A1A1 R9B. 

4-52. The differential signal from emitter followers A1A1 
Q4/Q5 is coupled to the vertical amplifier in the output 
module. Also, a single ended internal trigger signal is 
coupled from A1A1Q5 to the DISPLAY switch in the 
output module. \ 




Figure 4-1. Channel A Attenuator and Preamplifier Block Diagram 
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4-53. HORIZONTAL MODULE. 

4-54. Depending on the setting of the SWEEP/EXT 
HORIZ switch, the horizontal module can operate either 
as a horizontal amplifier or time-base generator. To 
simplify the theory, each mode is explained separately, 
from input to output, in the following text. 

4-55. HORIZONTAL AMPLIFIER. See Figure 4-2 anC 
Schematic 5 in Section VIII. The horizontal module serves 
as an amplifier when SWEEP/EXT HORIZ switch A4A2S1 
is in one of the four EXT HORIZ settings (0.1 to 1 
V/DIV). SOURCE switch A4S1 is bypassed, and incoming 
signals connected to the TRIG & HORIZ INPUT jack { J7 ) 
are applied to an attenuator network. The attenuator 
consists of resistors A4R2 and A4A2R1-R4, compensated 
by capacitors A4C1 and A4A2C2/C3. Total resistance of 
the divider is about 1 megohm, and signal attenuation is 
determined by the tap-off point between resistors. For 
example: when the SWEEP/EXT HORIZ switch is set to 1 
V/DIV the combination of A4R2 and A4A2R1 R3 (about 
1 megohm) is in series with the incoming signal, and 
A4A2R4 (10 kilohms) is in parallel. Thus, attenuation 
ratio is 100:1. Ratio of the voltage divider is 50:1 at 0.5 
V/DIV. 2Q:J at 0.2 V/DIV and 10:1 at 0.1 V/DIV, 

4-56. ,ln addition to being attenuated, the incoming signal 
can be direct or capacitively coupled. In the AC setting of 
COUPLING switch A4S2. capacitor A4A2C1 is in series 
with the attenuator, and the Signal is capacitively coupled. 




Figure 4-2. Horizontal Preamplifier Block Diagram 



% 

When the switch is set to DC; thefcapacitqr is shorted, and 
the incoming signal is direct cdupled to the horizontal 
preamplifier. 

‘ • • •• 

4-57. The horizontal preamplifier consists of a three gage 
amplifier and a trigger level control circuit Tvko trofugs 
happen when the SWEEP/EXT HORIZ switch (A4A2S1) 
is set to the EXT HORIZ position: TRIGGER LEVEL 
potentiometer A4R3 is disconnected, and the short is 
removed from the Horizontal Vernier potentiometer. 

4 58. Input impedance is high and, if no signal is applied, 
A4A1Q1 base potential is 0V. Consequently, A4A1Q2 
emitter voltage is about -1.2V. Voltage at the emitter of 
A4A1Q5 is also about -1.2V when vernier balance adjust- 
ment A4A1R10A is properly set. Since the voltage on both 
sides of A4A1R3 and A4A2R5A is equal, no bias current 
flows through these resistors, and thecircuit is balanced. In 
addition, current passing through the combination of 
A4A1R2/R4/R5 is sufficient to create a 1.2V drop across 
A4A1R4. This voltage drop opposes the voltage at the 
emitter of A4A1Q2 to produce a quiescent output voltage 
of about 0V. Thus, with no signal applied, the amplifier is 
balanced add no output is produced. 

4 59. Amplifier gain is primarily determined by the ratio 
of A4A1R4 to the sum’ of A4A1R3 and A4A2R5A. 
Horizontal Vernier A4A2R5A adjusts gain to provide 
continuous adjustment of the horizontal deflection factor 
between settings of the SWEEP/EXT HORIZ switch. When 
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compensation for the amplifier to limit drift and, in 
addition, provide a high- in put to- low- output impedance 
for trigger level current 

4-65. TRIGGER LEVEL potentiometer A4R3 selects the 
point on the incoming signal that will trigger the sweep. 
When the potentiometer is varied, so is the amount of 
current through A4A1Q4/Q5. Level range is determined 
by voltage divider A4A1 R7/R8. 
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the control is set. to CAL, dr. when operating in the sweep 
mode, the Horizontal Vernier control is shorted. At high 
frequencies. A4A1C1 provides additional base drive to 
A4A1Q2. Due to a low A4A1Q1/Q2 base current, dc drift 
is reduced. Degenerative feedback from the collector of 
A4A1Q3 to the emitter of A4A1Q2 increases amplifier 
^bandwidth and creates a low output impedance to drive 
the input of the following stages. Temperature 
compensation is provided by A4A1Q4/Q5. 

4*60. The signal from the preamplifier is next applied 
through the SWEEP/EXT 1 HO RfZ switch (see Figure 4-3 
and Schematic 6), A4A2S1, to the horizontal amplifier 
circuit. A4A1Q10/Q1 1. Incoming signals are limited to 
about ±0.6V by diodes A4A1CR5/CR6 at the base of 
emitter follower A4A1QIQ. Dc bias on the .base of 
A4A1Q10 is varied by POSITION control A4R4, via 
emitter follower A4A2Q1 and the SWEEP/fXT HORIZ 
switch. A portion of the amplified signal at the collector 
of A4A1Q11 is applied to the base of A4A1Q10, via 
A4A1R3$ as degenerative feedback. Potentiometer 
A4A1R36 is used to horizontally center the CRT traceat 
mid-screen when the POSITION control is at mid-range. 
The amplified signal at the collector of A4A1Q11 is 
applied to the output module for further amplification 
and eventual application to the CRT's horizontal 
deflection plates. 

4-61. TIME BASE GENERATOR. When the 

SWEEP/EXT HORIZ switch is set to SWEEP, the 
horizontal module generates a sweep signal to provide a 
time-base reference on the CRT's horizontal axis. 

4-62. Horizontal Preamplifier. See Figure 4-2 and 
Schematic 5. Input trigger signals can be selected from 
three sources by A4S1: external (EXT), internal (INT) or 
power-line (LINE). External trigger signals are applied at 
the front panel TRIG & HORIZ INPUT jack, internal 
trigger signals are taken from the vertical preamplifiers, 
and line trigger signals are power-line frequency signals 
taken from the low voltage power supply. The 
SWEEP/EXT HORIZ and SOURCE switches are 
interconnected so that the selected trigger signal is applied 
to A4S2, and the two remaining signals are grounded to 
prevent interference. 

* 

4-63. In the Sweep mode of operation, the attenuator 
network is bypassed and the selected trigger signal is 
capacitively (AC) or direct (DC) coupled by A4S2 to the 
input of the horizontal preamplifier. Diodes 
A4A2CR1/CR2 limit the amplitude of the incoming signal 
to ±0.6V and, ,thu$, permit triggering over an extended '• 
range of input signals. 

4-64. The horizontal preamplifier consists of a trigger 
level circuit and a three stage amplifier with a high input 
impedance, low output impedance and high current gain. 
Horizontal Vernier A4A2R5A is shorted and TRIGGER 
LEVEL potentiometer A4R3 is connected in the sweep 
mode. Transistors A4A1Q4/Q5 provide temperature 



4-66. Due to the differential cortnection of the trigger 
leyel and input amplifier circuits, the output voltage at the 
collector of A4A1Q3 changes in accordance with the 
setting of the TRIGGER LEVEL control. This voltage is 
then applied to the input of the trigger generator circuit as 
a composite of the level and input signals. A variable 
hold-off level is also taken from the circuit, at the top of 
A4A1R7, and applied to the sweep generator circuit 

4-67. Trigger Generator. The trigger generator can either 
be triggered by the signal from the horizontal preamplifier, 
or it can operate automatically. Each ’type of operation is 
explained separately in the following paragraphs. 

/ 

4-68. See Figure 4-3 and Schematic 6. When the 
TRIGGER LEVEL control is ngt set to the fully 
counterclockwise AUTO detent, capacitors A4C2 and 
A4C3 are shorted from the circuit In this case, the signal 
from the horizontal preamplifier is applied direct to the 
SLOPE switch (A4S4). According to the setting of the 
SLOPE switch, either the positive or negative-going 
portion of the incoming signal is used to trigger the sweep 
cycle. 

4-69. The base of A4A1Q6 is grounded, and the incoming 
signal is applied to the base of A4A1Q7 when the positive 
slope is selected. During the negative alternation of the 
incoming signal, the base to-emitter junction of A4A1Q7 
is reverse biased, and the transistor is cut-off. However, 
when the positive- going alternation of the incoming signal 
•reaches sufficient amplitude, A4A1Q7 conducts with a 
resultant hegative-going collector voltage. 

4-70. When the SLOPE switch is set to the negative 
position, the base of A4A1Q7 is grounded, and the 
incoming signal is applied to the base of A4A1Q6. During 
the positive alternation of the irifcomjng signal, A4A1Q6 
conducts and cuts off A4A1Q7. The resqlt is no output 
However, when the negative alternation of the incoming 
signal reaches a sufficient amplitude, A4A1Q6 cuts off and 
A4A1Q7 conducts enough to produce a negative-going 
collector voltage. Thus, either the positive or dfegative 
alternation of the incoming signal can be selected toy the 
SLOPE switch to produce an output at the collector of 
A4A1Q7. 

4-71. The negative- going signal at the collector of 
A4A1Q7 is amplified and inverted by A4A1Q8. Normally, 
tunnel diode A4A1CR4 is in the (ow voltage state. 
However, as the collector of A4A1Q8 rises in a positive 
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Figure 4-3. Trigger Generator and Horizontal Amplifier Block Diagram 



direction, more current flows through the tunnel diode 
until it finally switches to the high voltage state. This 
increase in voltage, combined with the pre-bias voltage 
from the combination of A4A1R2&R28, is sufficient to 
turn on A4A1Q9. As a result, a fast-rise, negative- going 
step is produced at the collector of A4A1Q9. 

4-72. When the TRIGGER LEVEL control is set fully 
counterclockwise to the ' UTO detent, the trigger 
generator automatically generates triggers at about a 40-Hz 
rate to present a horizontal time base even in the absence 
of an incoming horizontal signal. However, incoming 
signals of the proper amplitude and frequency override the 
automatic trigger pulses and start the sweep cycle. 

4-73. During automatic operation, capacitors A4C2 and 
A4C3 are switched into the input of the differential 
amplifier. Thus, the low resistance (ground) dc reference 
for the bases of A4A1Q6/Q7 is removed. The base of 
A4A1Q6 is held near ground potential by A4A1R15; but 
the base of A4A1Q7 is free to follow an auto feedback 
signal from the collector of A4A1Q9. 

4-74. Automatic triggering rate is determined by the RC 
time constant of A4A1R31/C15 and is about 40 Hz. If an 
incoming signal of sufficient amplitude and greater than 
50 Hz is applied, it will override the automatic operation. 
Since capacitors A4C2-C3 are inserted in the circuit, the 
TRIGGER LEVEL control is ineffective, and the voltage 
level at which overriding signals control the circuit is not 
selectable. 



4^75. Sweep Generator. See Figure 4 4 and Schematic 7. 
Depending on the setting of the MODE switch (A4S5), the 
sweep generator can: 

a. continuously be triggered to generate sweep signals 
(normal sweep mode). 

b. generate only one sweep when triggered (single 
sweep mode). The sweep generator-musi then be manually 
reset before further trigger signals c^n produce additional 
sweep signals. 

c. run-free (free-run sweep mode). 

4-76. Normal Sweep. Transistors A4A1Q12/Q13 form a 
complementary trigger Schmitt circuit, that is, both 
transistors either conduct or don't conduct, 
simultaneously. The base of A4A1Q1? is armed (set to 
about 0 volt) by control Schmitt A4A1Q20's emitter 
when the MODE switch (A4S5) is set to NORM. However, 
with no input trigger, the trigger Schmitt transistors are 
cut off. 

4-77. When a negative-going trigger signal is applied, it is 
differentiated by the input resistance/capacitance and 
applied, via A4A1CR7, to the emitter of A4A1Q12. 
Transistor A4A1Q12 then conducts, and the voltage drop 
at the collector turns on A4A1Q13. The voltage at the 
emitter of A4A1Q13 then turns-on A4A1Q14, and a 
negative going voltage pulse is developed at the emitter. 
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4 - 78 . The negative-going pulse at the emitter of A4A1Q14 
is applied to three places: 

a. to the multivibrator in the output module for 
alternate channel switching. 

b. to the gate amplifier in the high voltage power 
supply to unblank the CRT during sweep time. 

c. to the emitter of A4A1Q15 and the anode of 
A4A1CR15. 

4-79. Before the negative-going pulse is applied to the 
emitter of A4A1Q15, the transistor conducts heavily. As a 
result, a large voltage is dropped across collector load 
resistor A4A1R52, and the collector becomes positive 
enough to forward bias diodes A4A1CR9-CR1 1. The 
potential at the gate of source follower A4A1Q16 is then 
about +5.4V. Amplifier A4A1Q16/Q17/Q18 conducts and 
A4A1Q1 5/023 form a comparator to drive the emitter of 
A4A1Q18 to about +5.4V. Since both sides of the selected 
sweep timing capacitor (either A4A2C5 or A4A2C6, 
depending on the setting of Time/Division) are equal 
(about +5.4V), the capacitor has no charge. 

4-80. When a trigger signal is applied to the input of the 
sweep generator, a negative-going gate signal is coupled to 
the emitter of A4A1Q15 and the anode of A4A1CR15. 
Both of these devices are reverse biased and neither 
conducts. With no A4A1Q15 current the collector moves 
toward the -50V supply potential and reverse biases 
diodes A4A1CR9-CR1 1. Timing capacitor A4A2C5 or 
A4A2C6 then starts to charge via the following long time 



constant path: through the timing resistance 

(/V4£2R12-R18), A4A2C5/C6, A4A1R58 and emitter 
follower A4A1Q18. At the same time. A4A1Q17 and 
A4A1Q18 decrease conduction, and the emitter voltage of 
A4A1Q18 moves toward the +50V supply potential at a 
rate determined by the time constant of the sweep timing 
capacitance and resistance. Siqce current through the 
timing capacitor is constant, the linear ramp portion of the 
sweep signal is produced. ^ 

4-81. The rising ramp at the emitter of A4A1Q18 is 
applied through the Time/Division switch (Schematic 8) to 
the output module. By changing the sweep charge time 
and charge potential, ramp slope can be altered for the 
various sweep speeds. Ramp slope can be varied between 
settings of the Time/Division switch by Sweep Vernier 
potentiometer A4A2R58 to allow discrete adjustment of 
the CRT display. The Time/Division switch settings are 
calibrated on the front panel only when A4A2R5B is set 
fully clockwise to the CAL detent Emitter follower 
A4A1Q26 is a voltage source for the sweep timing 
resistors, and A4A1R1 OB/C/D are sweep timing 
adjustments. 

* 

4-82. See Figure 4-4 and Schematic 7. The rising ramp at 
the emitter of A4A1Q18 is also applied to the hold-off 
discharge, ramp control and control Schmitt circuits. As 
the ramp rises. A4A1Q24 turns on and discharges the 
hold-off capacitor (A4A2C7-C9. selected by the 
Time/Division switch). When the ramp voltage rises 
enough to overcome the forward bia6 on A4A1Q21, the 
transistor turns off and consequently turns off A4A1Q20. 




Figure 4-4. Sweep Generator Block Diagram 
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4-83. When the control Schmitt turns off, it removes the 
arming voltage applied to the base of A4A1Q12. Cfnitter 
follower A4A1Q14 then turns off, and the resulting 
positive-going voltage step at the emitter is applied to the 
gate amplifier in the high voltage power supply to blank 
the CRT. This positive-going voltage step also turns on 
ramp control transistor A4A1Q15. The ramp control 
transistor's collector voltage then moves in a positive 
direction and forward biases diodes A4A1CR9-CR1 1. 
Transistors A4A1Q17 and A4A1Q18 conduct 

heavily, gnd the sweep timing capacitor discharges through 
the relatively fast path consisting of: through A4A1Q18 
collector to emitter, A4A1R58, A4A2C5/C6, 

A4A1CR9-CR11, and into the collector of A4A1Q15. 
This action generates the flyback portion of the sweep 
signal. 

4-84. The positive-going voltage step applied to the 
emitter of A4A1Q15 just prior to the timing capacitor's 
discharge also fdrward biases A4A1CR15. However, 
A4A1Q23 is still turned off by the ramp voltage. When the 
ramp falls to its minimum value, A4A1Q23 turns on and 
charges the hold off capacitor (A4A2C7-C9). Hold-off 
time is defined as the minimum time between the end of 
the flyback portion of the sweep signal and the beginning 
of th$ next ramp. A positive-going hold-off ramp is 
produced as tye hold-off capacitor charges. Jhis ramp is 
applied to A4A1Q21 by emitter follower A4A1Q22. Also, 
a trigger level signal is applied to the base of A4A1Q22 to 
allow stable triggering of complex waveforms. 

4-85. When the hold off ramp potential is sufficient to 
T<jrward bias A4A1Q21, it conducts and turns on 
A4A4Q20. Once again the control Schmitt circuit provides 
an arming voltage to the base of trigger Schmitt 
A4A1Q12, and it then stands by to initiate another sweep 
cycle upon reception of a trigger signal from the trigger 
generator. 

4-86. Single Sweep. When the MODE switch is set to the 
SINGLE position, an incoming trigger signal produces one 
horizontal sweep cycle. The sweep generator must then be 
manually reset before the next trigger signal can produce 
another sweep cycle. 

4-87. The main difference between single sweep and 
normal sweep is that the conffol Schmitt doesn't re-arm 
the trigger Schmitt circuit following the completion of a 
sweep ramp. This makes it impossible to start a new sweep 
cycle until the RESET (A4S6) pushbutton is pressed. 

4-88. When the RESET pushbutton switch is pressed, the 
voltage across A4A1R81 increases to about +28V. This 
voltage, applied to the base of A4A1Q21, turns off the 
control Schmitt regardless of ramp condition. As a result, 
the trigger Schmitt is not armed, and the sweep is 
terminated. 

4-89. During this time, the ramp recovery and holdoff 
circuits operate -but are unable to turn the control Schmitt 
back on to arm the trigger Schmitt. Capacitors A4A1C30 



and A4A1C31 charge to the +28V potential across 
A4A1R81, and arming delay transistor A4A1Q25 turns 
on. Current flowing from A4A1Q25 passes through 
A4A1R77 and A4A1R43, creating a voltage drop that 
reverse biases A4A1CR7. This prevents incoming trigger 
signals from reaching the trigger Schmitt circuit 

4 90. When the RESET pushbutton switch is released, 
A4A1C30 discharges and maintains the reverse bias on 
A4A1CR7 for about 0.5 second. Capacitor A4A1C31 
discharges through A4A1R81 and A4A1R84, and the 
voltage drop across A4A1R84 then turns on A4A1Q21. 
The base of A4A1Q2Q then goes positive,, and the 
transistor conducts to provide 0 volt at the base of 
A4A1Q12 and arm the trigger Schmitt When the 
0.5 Second arming delay ends, A4A1Q25 turns off. This 
removes the reverse bias from A4A1CR7 and allows 
incoming trigger signals to be applied to the trigger 
Schmitt In addition, lamp A4DS1 lights to indicate that 
the circuit is armed. 

(. 

A91. The first incoming trigger signal applied to the 
trigger Schmitt after the circuit is armed initiates a sweep 
cycle as previously explained in the normal sweep mode, 
with the following exception. The control Schmitt circtht 
senses the maximum ramp voltage, turns off, and 
terminates the sweep ramp. Both the recovery sense and 
hold-off circuits function normally but are unable to 
overcome a fixed bias set by A4A1R84. Therefore, the 
control Schmitt /doesn't turn on and rearm the trigger 
Schmitt unless the RESET pushbutton switc^ is pressed 
again. \ 

4 92. Free Run Sweep. When the MODE switch is set 
to the FREE RUN position, the sweep generator runs- free 
at a rate determined by the Time/Division switch and can't 
be controlled by an incoming trigger signal. 

4-93. Resistor A4A1R77 is connected to the -50V 
supply by the MODE switch during free-run operation. 
The voltage drop across A4A1R77 then drives the emitter 
of A4A1Q12 so far negative tha| the trigger Schmitt 
changes state each time it receivesVi arming signal from 
the control Schmitt circuit Thus, an incoming signal from 
the trigger generator is not needed to start a sweep cycle. 

4-94. OUTPUT MODULE. 

4-95. The output module consists of multivibrator- 
switched current sources and vertical and horizontal 
output amplifiers. 

4-96. MULTIVIBRATOR. See Figure 4-5 and Schematic 
4. Operation of multivibrator A3Q16/Q16 is set by 
DISPLAY switch A3S1. The multivibrator is: 

a. a switch (one side on and the other off* for A, B. 
and A vs. B displays. 

b. bistable for ALT (alternate) channel displays. 
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Figure 4-5. Multivibrator Block Diagram 



c. astable at about 100 kHz for CHOP (mixed) 
displays. 

4-97. In the A vs. B setting. -50V is applied through the 
DISPLAY switch (A3S1) and A3R46 to the base of 
A3Q15. As a result. A3Q15 turns on ancf the collector 
moves in a positive direction. This positive-going voltage 
ensures that A3Q16 won't conduct, and it forward biases 
the base-to-emitter junction of A3Q14. Current source 
A3Q14 then conducts to supply current to the channel A 
vertical amplifier (Schematic 3). When the DISPLAY 
switch is set to A, operation is the same, and current is 
again supplied to the channel A vertical amplifier. 

4-98. The -50V is disconnected from the base of A3Q15 
and applied to the base of A3Q16, via A3R44, when the 
DISPLAY switch is set to B. Transistor . A3Q 16 then 
conducts, ensuring no A3Q15 conduction, and forward, 
biases the base-to-emitter junction of A3Q17. Current 
source A3Q17 then conducts to Supply current to the 
channel B vertical amplifier. 

4-99. When the DISPLAY switch is set to ALT, neither 
A3R44 or A3R46 is connected to the -50V supply, and 
the alt trigger (unblanking pulse) from the sweep generator 
is applied to the anodes of A3CR25 and A3CR26. The 



multivibrator then operates in a bistable mode, turning 
current sources A (A3Q14) and B (A3Q17) alternately on . 
and off at the rate of the unblanking pulse. Thus, channel 
A current is supplied during one-sweep and channel B 
current is supplied during the succeeding sweep. 

4-100. The unblanking pulse is disconnected and -50V is 
applied through A3R44/R46 to the bases of both 
A3Q16/Q16 when the DISPLAY switch is set to CHOP. In 
this mode, the multivibrator is astable. and it free-runk at 
about a 100 kHz rate. Whpn A3Q15 turns on, it turns off 
A3Q16 and turns on A3Q14 to supply channel A current 
for the vertical amplifier. Then the cycle reverses. 
Transistor A3Q16 turns on, turning off A3Q15 and 
turning on A3Q17 to supply channel -B current for the 
vertical amplifier. Unlike ALT operation, the channels 
switch independent of the sweep signal at about a 100 kHz 
rate. 



4-101., Current source A3Q18 always conducts. When the 
DISPLAY switch is set to A vs. B, it supplies current to / 
the channel B vertical amplifier while A3Q14 supplies 
current to the channel A vertical amplifier, (n all other 
setting of the DISPLAY switch, A3Q18 supplies current to 
the horizontal amplifier. 
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4-102. Current is normally supplied to the current sources 
from the -50V power simply, via the FIND BEAM 
pushbutton switch (S2) add A3R61. When the FIND 
BEAM switch impressed, A3R61 is disconnected. Current 
is then supplied from the filtered -50y/supply. via 
A3R58. Since the resistance of A3R58 is gfeater than that 
of A3R61. the current sources supply less current to the 
output amplifiers. And, since less current is supplied to the 
output amplifiers, vertical and horizontal "deflection is 
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decreased. The -50V that was connected to A3R61 is 
nbw applied to the gate amplifier in the high voltage 
power supply by the FIND BEAM switch. As a result, the 
CRT is unblanked. An offset CRT display can thus be 
returned to the viewing area. 

4-103. Emitter follower A3Q 13 is used to apply a chop 
blanking signal to the gate amplifier In the high voltage 
power supply when CHOP is selected by the DISPLAY 

A. ' ft 



Figure 4-6. Output Amplifier Block Diagram 
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switch. This signal, taken from the multivibrator, blanks 
tfje CRT during switching time between channels. 

4-104. Either the channel A or B display signal from the 
vertical preamplifiers can be applied as an internal trigger 
signal to the horizontal preamplifier. Except when the 
DISPLAY switch is set to B, the internal trigger signal is 
■always taken from the channel A preamplifier. 

4-105. OUTPUT AMPLIFIER. See Figure 4-6 and 
Schematic 3. Channel A signals are applied to the bases of 
A3Q1 and A3Q2 from the vertical preamplifiers. These 
two emitter followers isolate the preamplifier from chop 
and alt signals present in the emitters of A3Q3 and A3Q4. 
This isolation is needed to prevent interaction with the 
channel A trigger signal. 

4-106. The channel B signal is applied to the bases of 
A3Q7 and A3Q8 from the channel B preamplifier. 
Isolation transistors are not needed because the channel B 
signal isn't used for triggering in the chop or alt modes. 

4-107. Only operation of the chapnel A amplifier is 
explained in detail in the following paragraphs, The 
channel B and horizontal amplifiers are similar. / 

» 

4-108. Diodes A3CR3-CR6 allow fast recovery of the 
amplifiers if they are driven into saturation. Protection 
diodes A3CR7 and A3CR8 prevent A3Q3 and A3Q4 
emitter breakdown if the amplifier is overdriven. The 
input is neutralized by A3C1 and A3C2 to prevent 
coupling between channels when both are connected to 
A3Q5/Q6, as is the case in the alt or chop modes. 

4-109. Output amplifier gain is about 40 when Vernier 
potentiometer A1A2R16 is set to the CAL detent. Since 
the vertical output stage is a differential cascode amplifier, 
gain is approximately equal to the ratio of A3R12 or 
A3R13 to one-half of the resistance between the emitters 
of A3Q3 and A3Q4. 

.-*■ ' X ' 

4-1 10. Whether the channel A or B amplifiers are turned 
on or off is determined by the current sources applied to 
the arm of the POSITION potentiometers (R6 for channel 
A^nd R7 for channel B). Either channel (A or B) or both, 
at a 100 kHz rate (CHOP) or alternating at the sweep rate 
(ALT), can be applied to the second half of the output 
cascode amplifier (A3Q5/Q6), depending on the setting of 
the DISPLAY switch. Output signals art then applied to 
the CRT's vertical deflection plates. 

4-1 1,lv Operation of the horizontal output amplifier is 
similar to\that of the vertical output amplifier. The 
horizontal signal Or sweep signal (depending on the 
SWEEP/EXT HORIZ switch setting) is applied to the base 
of A3Q9, converted to a differential signal, amplified and 
then applied to the CRT's horizontal deflection plates. 

4-112. Current & supplied to the emitters of A3Q9 and 
A3Q10 from the multivibrator circuit at all settings of the 
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DISPLAY! switch except A vs. B. In this setting, the 
horizontal signal is disconnected from the second half of 
the cascojde amplifier (A3Q11/Q12), and the channel B 
signal frojn the vertical amplifier is applikl instead. 

4-113. POWER SUPPLY MODULE^. 

. > * ' 

4-114. There are two power supplies in this instrument: a 
low voltpge supply and a high voltage supply. Each is 
explained separately in the following text. 

4 115. LOW VOLTAGE SUPPLY. See Figure 4-8 and 
Schematic 9. Line voKage is transformed, rectified and 
filtered into two regulated outputs (V 50V and -50V) and 
one unregulated output (+180V). In addition, 6.3 Vac is 
applied! to the CRT filament, a calibrating signal is 
generated, and a power line frequency sync signal is 
provided for the horizontal circuits. 

\ . .j • ^ 

4-116. Primary Power. Either 115 or 230 Vac (±10%, 
single phase, 47 to 440 Hz) can be applied as operating 
power, depending on the jumper wires connected to T1. 
When POWER switch SI is turned on, lamp DS1 lights to 
indicate the presence of primary power, and fuse FI 
prevents excessive input current from damaging the 
instrument. Since the instrument is fully transistorized 
(except for the CRT), no fan is needed, and cooling is by 
convection. 

4-117. If 115 Vac is used as primary power, one side of 
the line voltage is applied to pins 1 and 3 of T1, and the 
other side is connected to pins 2 and 4. Thus, the two 
primary windings are in parallel. This is done so that 
primary power is divided between the two windings, and 
neither is as susceptible to breakdown. 

4-118. When T1 is wired to accept 230 Vac, windings 1 to 
2 and 3 to 4 are connected in series. This decreases the 
transformer step-up ratio by a factor of 50% so that 
secondary voltages temain ^g yme as vvhen 115 Vac is 1 ^ 
applied. 

4-119. Basic Regulated Power Supply. A simplified block 
diagram of the type regulator used in the low voltage 
power supply is shown in Figure 4-7. In effect, this Circuit- 




Figure 4-7. Regulated Power Supply Block Diagram 
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Figure Low,. Voltage Power Supply Block Diagram 



is simply a self-adjusting voltage divider. Its purpose is to 
keep output voltage constant. 

4' 120. Input voltage, .from the rectifiers, is dropped 
proportionately.across the series- regulator and the parallel 
combination of load and sensing device. Changes intOutpul 
voltage are" detected by the sensing device (either a 
comparator Or common emitter amplifier) and are then 
compared against a reference voltage. If. sensor volf&ge 
doesn't agree wit\ the reference voltage, a difference 
Voltage ^created and^pplied to the driver. 

. “ J i ' - 

4-121. The driver, in turn, controls Series regulator bias. 
Since the series regulator- adts as a variable resistance, it 



either increases or decreases conduction The resulting 
voltage drop opposes the output voltage change and. thus, 
output voltage remains at a constant level. 

•4 12?. Secondary Power, AC voltage across each 
secondary winding (except calibrator and CRT filament 
voltages) is fulk-wave rectified by a bridge circuit The 
respiting dc voltages are filtered and applied to the 
following circuits for regulation. Since the -50V supply 
acts as a reference for the other supplies, it is explained 
first. ‘ * 

4 123. -50 Volt Supply. From pins 9 and 10 of T1. 
secondary ac voltage is full-wave bridge rectified by 
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A5CR14 CR17. The resulting dc voltage, pulsating at 120 
Hz, is filtered primarily by A5C5. Resistor A5R18 is a 
bleeder placed at the input as a protective device to 
discharge A5C5 if fu$e A5F3 opens. Current is limited by 
A5R17.and, in case A5F3 opens, A5CR21 protects A5C9 
from reverse charging. 

4-124. Output* voltage is sampled at voltage divider 
A5R28/R29/R30 and applied to the copiparator, 
A5Q5/Q6. This voltage, applied to the base of A5Q6, is 
compared against a reference voltarf&'set by A5VR4 at the 
base of A5Q5. A voltage difference is then amplified and 
applied to the driver. A5Q4.-ln turn, the driver changes 
the- bias applied to series regulator Q2. This, in effect, 
changes the resistance of the regulator and keeps output 
voltage constant 

4-125. In case the -50V supply output is shorted to 
ground. A5VR3 protects the series regulator by turning on 
and causing A5Q2 to draw enough current to open fuse 
A5F3. RC network A5C6 and A5R21 is a high frequency 
roll-off path fy frequencies above 10 kHz, and A5C7 
bypasses noise 'caused by zener diode A5VR4. Diodes 
A5CR18-CR20 are protection dLodey 

*» 

4-126. +50 Volt Supply. The +50V supply functions 
similar to the -50V supply. Sensor amplifier a£Q 3 is 



■) - ' '/ 

“referenced to the -£>0V supply. A voltage variation in the 
+50V supply output is sensed at the base of A5Q3, 
amplified and applied to the series regulator by driver 
A5Q2. The series regulator (Q1) then compensates with 
more or less series resistance and restores output voltage to 
the original level. ^ 

4-T27. Bias for the driver is provided by A5VR2, and 
A5VR1 protects the series regulator. Diodes A5CR 11 and 
A5CR12 -are emitter- to- base protection diodes, and 
A5tR13 protects A5C2 and A5C4 by preventing the 
supply voltage from going negative. Frequencies above 10 
kHz are rolled off by A5C3 and A5R12. 

4-128. +180 Volt Supply. This supply consists of an 
unregulated +130V supply added onto the +50V supply. 
Input voltage is full-wave rectified by A5CR2-CR5, fused 
by A5F1, and filtered by A5C1. Resistor A5R6 is a 
bleeder. Singe the supply is not regulated, output voltage 
may vary with the line voltage or load changes. 

4-129. Calibrator. This circuit produces a IV pk-pk 
power line frequency square wave. Transistor A5Q1 
operates as a switch. During the negative alternation of the 
power- line frequency signal taken from TJ pin 6, the 
transistor saturates, and output voltage at the front panel 
calibrator jack (J9) is 0V. The transistor cots off during 




Figure 4-9. High Voltage Power Supply Block Diagram 
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positive alternation of the input signal, and output 
voltaqe is set, to -IV by voltage divider A5R3-R5. The 
signal that drives the calibrator is also attenuated by A5R1 
and applied to the horizontal mbdule for use as a 
power-line frequency sync signal. 

4- 13a HIGH VOLTAGE SUPPLY. See Figure 4-9 and 
Schematic ia The high voltage power supply consists of 
three circuits: a huh voltage regulator, high voltage 
rectifiers, and a gate amplifier. Each of these is explained 
separately, as follows. 

4 ' 131 - High Voltage Regulator High voltage, oscillator 
A0Q4 produces a 50 kHz, 100V pk-pk, s»£ wave. To 
sustain oscillations, regenerative feedback is coupled from 
collector to base via the mutual inductance of A7T1. This 
signal is then stepped up in amplitude by the transformer 
and later rectified and filtered by the secondary circuits. 

4-132. High voltage is regulated as follows. Half-wave 
rectified and filtered high voltage from A7CR2 is fedback 
to high-input-impedance field effect transistor A6Q7 by 
A6R27. In combination with A6R26 and A6R17B, resistor 
A6R27 forms a 45:1 (approximately) voltage divider. 
Since the top end of A6R26 is connected to the +50V 
supply, the gate of A6Q7 is close to ground potential. Bias 
for A6Q7 is set by A6R17B. Since this adjustment sets the 
bias of the input transistor, it also controls the conducting 
levels of A6Q5 and A6Q6 and sets the bias of the high 
voltage oscillator. 

4-133. A variation in feedback voltage at the gate of A6Q7 
is amplified by A6Q5-Q7 and applied to the base of A6Q4 
to reestablish output voltage. 

4 ' 13 4- High Voltage Rectifiers. CRT cathode voltage is 
derived from the bottom secondary winding of £7T1. This 
ac voltage is half-wave rectified by A7CR2 and filtered by 
a capacitive input pi-filter network. A portion of this high 
voltage is returned to the high voltage regulator by means 
of A6R27 to provide a regulated -2915V CRT cathode 
potential. 

4-135. In combination with A6R28-R32. FOCUS control 
R4 forms a voltage divider connected to the -2915V 
supply and provides CRT focusing potential. 

4 136. CRT grid voltage is developed by the voltage 
divider string across the top secondary winding of high 
voltage transformer A7T1. The ac voltage is half-wave 
rectified by A7CR1 and filtered by A7C1 and A7R1 
before it is applied to the voltage divider. Intensity Limit 
adjustment A6R14 is used to adjust current through the 



divider and, thus, limit the range of INTENSITY 
potentiometer R3. Both intensity potentiometers adjust 
CRT beam intensity by changing the grid-to-cathode bias. 

4-137. CRT grid potential is normally about -2966V. 
Since grid potential is normally about 60V more negative 
than the cathode, the CRT beam is turned off. Neon bulbs 
A6VR2 and A6VR3 protect A6CR8. The (yid is prevented 
from becoming excessively positive with respect to the 
cathode by A6CR8/R37. 

4-138. Astigmatism, roundness of the spot, is adjusted by 
A6R17A, and R2 is used to align the trace with the CRT 
graticule. 

4-139. Gate Amplifier. The gate amplifier, 46Q1-Q3, is a 
current-fed operational amplifier. Inputs to the base of 
A601 are from tne following sources: 

a. INTENSITY potentiometer R3.' 

r- 

b. the unblanking gate from the sweep generator.. 

c. chopped blanking/intensity equalization from the 
sweep generator. 

d. Z-axis signals from TB1. 
f e. BEAM FINDLR S2. 

f. feedback current through A6C3/R12. 

4-140. These input currents are summed at the base of 
A6Q1, converted to a voltage, amplified by A6Q3 and 
applied to the CRT's grid as bias. Output voltage at the 
collector' of A6Q3 is approximately equal to the current 
through A6CR3 multiplied by the resistance of A6R12. 

4-141. Transistor A6Q2 is a constant current source at 
low frequencies and an active pull-up at high frequencies. 

If the current through A6CR3 increases, feedback current 
through A6C3/R12 increases, and less current is available 
for A6Q3. The collector voltage of A6Q3 then moves in a 
positive direction, reducing CRT grid bias and increasing 
CRT conduction. When a less negative signal is applied to 
the cathode of A6CR3, feedback current decreases and the 
current through A6Q3 increases. Thus, the collector of 
A6Q3 moves in a negative diection to increase CRT bias 
and decrease CRT conduction. 

4-142. Diodes A6CR1/CR2/CR4 prevent the amplifier 
from being overdriven, and A6CR5 prevents the collectors 
of A6Q2/Q3 from being more positive than 50.6V. Due to 
the feedback current, amplifier gain is stable. 
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Table 5-1. Recommended Test Equipment 



j Recommended Instrument 






Type / 


Model 


Required Characteristics ^ 


Required for 


Voltmeter Calibrator 

/ 


HP Model 738AR or 
H01-738BR 


0.5 mV to 100 V pk pk, 
±0.2% 

f 


Calibrator Check 
Vert. Ampl. Gain Check 
Vert. Vernier Check 
Trig. Poirft & Slope Check 
Horiz. Ampl. Gain Check 
Horiz. Vernier Check . 
Horiz. Ampl. Gain Adj. 
Output Ampl. Gain Ad). 


Oscillator 


HP Model 200CD 


50 Hz to 500 kHz; up to 
8.0V pk pk at 500 kHz; 
20V pk pk at 10 kHz. 


Vert. Positioning Check 
Vert. Bandwidth Check 
CMR Check 

A vs. B Phase Shift Check 
Channel Isolation Check 
Trig. Amplitude Check 
Trig. Point & Slope Check 
Horiz. Bandwidth Check 


Time-mark Generator 
> 


Tektronix Type 
180 A or 184 A 


. markers from 1 usee to 
5 sec. * 


Sweep Time Check 
Sweep Vernier Check 
Mag. Sweep Check 
Single Sweep Check 
Sweep Time Adj. 


Digital DC Voltmeter 


HP Model 3439A 
with Model 3441 A 


±50V; ± 0.05#b 
± 165V; ±0.05% 


L.V.P,S. Ad|- 
H.V.P.S. Adj. 


High Voltage 100:1 
Divider Probe 


HP Model 11044A 


-3000 Vdc. 


H.V.P.S. Adj. 


High Vol.tage Hum 
Probe 


HP Model ET-2227 


0.0068 uF; 500 Vdc. 


H.V.P.S. Adj. 


L-C Meter 


Tektronix Type 


45 pF ±3% ' . 


Input Cap Adj. 


13Q LC 


. ' 


Atten. Comp. Adj 


Square Wave 


HP Model 21 1A 


4.5V pk pk at 1 kHz, 


Horiz. Atten. Comp. Adj. 


Generator 




risetime approx. 0.5 usee 


Input Cap Adj. 
Atten. Comp. Adj. 


Frequency Compensated 
Divider Probe 


HP Model 10001 A 


10: 1 ; dc to 30 MHz; 10 
megohms; TO pF; 2%; 
600V. 


L.V.P.S. Adj. 
H.V.P.S. Adj. 


Test Oscilloscope 


HP Model 1200A/B 


100-mV sensitivity; 
100 kHz oandwidth 


L.V.P.S. Adj. 
H.V.P.S. Adj, 


AC Voltmeter 


HP Model 427A 


10V; +2% accurate 
50 kHz to StiOkHz 


Vert. Bandwidth Check 
Horfe. Bandwidth Check 


BNC-to-binding- 
post adapter 
quantity: 2 


HP Model 1011 A 


shielded 


Channel Isolation Check 
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SECTION V 

PERFORMANCE CHECK AND ADJUSTMENTS 

5-1. INTRODUCTION. Horizontal POSITION midrange 

SWEEP/fcXT HORIZ * XI 

5-2. This section contains step-by-step procedures re- Time/Division . 1 MSEC/DI V 



quired to check and maintain specified instrument per- 
formance. Photographs of all internal adjustments are , 
also included; follow-up troubleshooting information and 
schematics are jn Section Vlll. 

5-3. TEST EQUIPMENT. 

5-4. Recommended test equipment is listed in Table 5-1. 
Equivalent test equipment may t>e substituted, provided it 
has the required characteristics stated in the table. For 
proper results, use only recently calibrated test equipment. 

5-5. PERFORMANCE CHECK. 

5-6. The purpose of the performance check is to indicate 
whether or not the instrument is. operating within the 
specifications stated in Table 1-1. Jhis check can be used 
as part of an incoming quality assurance inspection, as a 
periodic operational test, or to check calibration after 
repairs or adjustments are made. If the result of a 
performance check is unsatisfactory, refer to the indicated 
adjustment step (when given). If, after doing the appro 
priate adjustment, performance is still unsatisfactory, 
refer to Section VIII for detailed troubleshooting infor- 
mation. 

5-7. It is preferable to do the performance check in the 
given sequence since succeeding steps depend on the 
control settings and results of earlier steps. However, steps 
may be done individuatly or out of sequence by referring 
to the preliminary control settings and the steps prior to 
the desired one. 

5-8. Enter th^ results of the initial performance check on 
the Performance Check Record at the end of the proce- 
dure. Then remove the forms from the manual and file 
them for future reference (be sure "to include the 
instrument serial number for identification). 

5-9. PRELIMINARY CONTROL SETTINGS. 



a. Set: 

INTENSITY ccw 

FOCUS midrange 

Volts/Division (A and B) 20 V/DIV 

Vertical Vernier (A and B) CAL 

Vertical POSITION (A and B) midrange 

+ Vertical Coupling (A and B) OFF 

-Vertical Coupling (A and B) OFF 

DISPLAY CHOP 



Horizontal Vernjer . „ CAL 

MOPE ; FREE RUN 

SLOPE + 

TRIGGER LEVEL ' AUTO 

SOURCE * I NT 

Horizontal COUPLING DC 



b. Apply operating power (refer to power require- 
ments paragraph in Section Ilf, turn on POWER switch 
and allow at least 15 minutes for warm-up. 

5-10. PRELIMINARY CHECK. 

5-11. Paragraphs 5-12 through 5-17 contain preliminary 
operational checks of performance characteristics not 
specified in Table 1-1. Since these characteristics are not. 
specified, stated results are approximate. 

5-12. INTENSITY. 

a. Turn INTENSITY control from stop to stop. 

b. Note that intensity of traces yaries smoothly from 
extinguished to brighter than normal. 

6 

c. Refer to Paragraph 5-43 for adjustment informa- 
tion, if required. 

5 13. FOCUS. 

a. Adjust INTENSITY for visible traces. 

b. Turn FOCUS control from stop to stop. 

c. Note that traces are focused when FOCUS is set 
to approximately midrange. 

5 14. TRACE ALIGN. 

a. Using POSITION controls, set traces on horizontal 
graticule lines. 

b. Adjust TRACE ALIGN, and note that traces can 
be aligned parallel to horizontal axis. 

5-15. AMPLIFIER BALANCE. 

a. Turn cha.inel A Volts/Division from 20 V/DIV to 
5 MV/D IV, and adjust front panel BAL (channel A) 
screwdriver adjustment. ' 
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b. Note that channel A trace can be prevented from 
shifting when turning Volts/Division. 

• c. Repeat steps a and b for channel B. 

6-18. VERTICAL POSITIONING. ’ 1 

a. Set: 

+Vertical Coupling (A and B) AC 

Volts/ Division (A and B) 0.1 V/DIV 

MODE NORM 

Time/Division 5USEC/DIV 

b. Connect 100-kHz signal from oscillator to channel 
A +INPUT jack. 

c. Adjust oscillator for 8 divisions vertical deflection. 

d. Turn channel A Vertical POSITION fully cw. 

e. Note that channel A display moves upward until 
offset from graticule. 

P 

f. Turn channel A Vertical POSITION fully ccw. 

g. Note that channel A display moves downward 
until offset from graticule. 

h. Repeat steps b through g for channel B. 

i. Disconnect oscillator. 

5-17. BEAM FINDER. 

a. Remove traces from screen by turning vertical and 
horizontal POSITION controls. 

b. Set INTENSITY fully ccw. 

c. Press FIND BEAM pushbutton. 

d. Note that bright, defocused traces return to screen. 

e. Readjust fNTENSITY and POSITION controls to 
return traces to screen. 

5-18. CALIBRATOR. 

a. Set Time/Division to 5 MSEC/DI V. 

b. Connect 400-Hz, IV pk-pk signal from voltmeter 
calibrator to channel A +INPUT jack. 

c. Set channel A Vertical Vernier for 8 divisions 
vertical deflection. 

d. Disconnect voltmeter calibrator, and connect CAL 
1 VOLT signal to channel A +INPUT jack. 

e. Note display of 8 vertical divisions ±0.6 minor 
division. 



Model 1205A/B 

f. Disconnect CAL 1 VOLT signal. 

5-19. VERTICAL AMPLIFIER GAIN. 

a. Set: 

DISPLAY A 

+Vertical Coupling (A and B) DC 

Time/Division 1 MSEC/D IV 

b. Connect 400-Hz signal from voltrheter calibrator 
output to channel A +INPUT jack. 

c. Set voltmeter calibrator output and channel A 
Volts/Division according to Table 5-2. 

d. Observe vertical deflection specified in Table 5-2. 
Table 5-2. Vertical Amplifier Gain 




j e. Set: 

/ + Vertical Coupling A OFF 

/ -Vertical Coupling A DC 

f. Connect 400-Hz signal from voltmeter calibrator 
output to channel A -INPUT jack. 

#*- 

g. Set voltmeter calibrator output and channel A 
Volts/Division according to Table 5-3. 

h. Observe vertical deflection specified in Table 5-3. 
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Table 5-3. Vertical Amplifier Gain 



Voltmeter 
Calibrator 
Volts (pk-pk) 


Volts/Division 


Vertical 

Deflection 

(divisions) 


3 V 


0.5 V 


6 ± 0.18^ 


IV 


0.2 V . 


5 ± 0. 1 5 



i. Set DISPLAY to B. 



j. Repeat steps b through d for channel B. V . 

k. Set: 

+Vertical Coupling B OFF 

-Vertical Coupling B DC 



l. Repeat steps f through h for channel B. 

m. Refer to Paragraph 5-53 for adjustment information. 
5-20. VERTICAL VERNIER. 

a. Set channel B Volts/DiVision to 20 V/DIV. 

b. Connect 400-Hz, 200V pk-pk signal from voltmeter 
calibrator output to channel B -INPUT jack. 

c. Set channel B Vertical Vernier fully ccw. 

d. Note 4 divisions or less vertical deflection. 

e. Set DISPLAY to A. 

f. Repeat steps a through d for channel A. 

g. Disconnect voltmeter calibrator. 

5-21. VERTICAL BANDWIDTH. 



a. Set: 

Vertical Vernier (A and B) CAL 

Volts/Division (A and B) 1 V/DIV 



tfc Connect 1-kHz signal from oscillator output to 
channel A -INPUT jack. 

c. Monitor oscillator output with ac voltmeter. 

d. Adjust oscillator for 8 divisions vertical deflection, 
and noteac voltmeter indication. 

e. Adjust oscillator frequency for 500-kHz signal. 

f. Adjust signal amplitude for same voltage indication 
noted in step d. 

g. Note 5.7 or more divisions of vertical deflection. 



h. Set: 

+Vertical Coupling A DC 

-Vertical Coupling A . . , . OFF 

Connect 1-kHz signal from oscillator to channel A 
+ INPUT jack. 

j. Repeat steps c throug g. 

i 

k. Set DISPLAY to B. 

l. Connect 1-kHz signal from oscillator to channel B 
v -INPUT jack. 

m. Repeat steps c through g. 



n. S 

+Vertical Coupling B DC 

-Vertical Coupling B OFF 



o. Connect 1-kHz signal from oscillator to channel B 
+INPUT jack. 

p. Repeat steps c through g. 

q. Disconnect oscillator and ac voltmeter. 

* - ' - 

r. Refer to Paragraph 5-54 for adjustmenrfnformation, 
if required. 

' 5-22. COMMON MODE REJECTION RATIO. 



a. Set. 

DISPLAY . A 

+Vertical Coupling (A and B) DC 

-Vertical Coupling (A and B) DC 

Volts/Division (A and B) 5 MV/D IV 



b. Connect 10-kHz. 6V pk-pk signal from oscillator 
to channel A + and -INPUT jacks (jacks shorted 
together). 

c. Note 3.8 divisions or less vertical deflection. 

d. Set DISPLAY to B. 

$ 

e. Disconnect oscillator from channel A and connect to 
channel B + and -INPUT jacks (jacks shorted together). 

f. Note 3.8 divisions or (ess vertical deflection. 

g. Disconnect oscillator. 

5-23. A vs. B PHASE SHIFT. o 



a. Set: 

DISPLAY A vs B 

Volts/Division (A and B) 0.2 V/DIV 

-Vertical Coupling (A and B) OFF 



b. Connect 100-kHz sine wave signal from oscillator 
output to channel A and B +INPUT jacks. 
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c. Adjust signal amplitude to obtain 8 divisions vertical 
deflection. 

d. Note that minor diameter of elliptical display 
(display may appear as straight, diagonal line) is 0.1 
division or less. 

e. Set Volts/Division (A and B) to 0.5 V/D IV. 

f. Repeat steps c and d. 

5-24. CHANNEL ISOLATION. 

a. Set: « 

DISPLAY ALT 

Volts/Division A 20 V/D IV 

Volts/Division B 5 MV/DIV 

+Vertical Coupling (A and B) DC 

-Vertical Coupling (A and B) DC 

Time/Division 1 USEC/DIV 

b. Connect shielded BNC-to-binding-post adapters from 
channel B + and -INPUT jacks to ground jack. 

c. Connect 500-kHz signal from oscillator output to 
channel A + and -INPUT jacks (ground jack not used). 

d. Adjust oscillator for 1 division channel A vertical 
deflection. 

e. Note less than 0.4 division of channel B vertical 
deflection. 

• f. Set: 

Volts/Division A 5 MV/DIV 

Volts/Division B 20 V/DIV 

g. Repeat steps b through e with signal applied to 
channel B. 

h. Disconnect oscillator and input adapters. 

5-25. TRIGGER AMPLITUDE. 

a. Set: 

DISPLAY ., A 

+Vertical Coupling A DC 

-Vertical Coupling A OFF 

Volts/Division A . . . r. 1 V/DIV 

Time/Division . 5 MSEC/D IV 

b. Connect 50-Hz signal from oscillator output to 
channel A +INPUT jack. 

c. Adjust oscillator for 0.5 division vertical deflection. 

d. Adjust TRIGGER LEVEL or set to AUTO detent, 
and note stable display. 

e. Set Time/Division to 1 USEC/DIV. 

5-4 / 
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f. Adjust oscillator frequency for 500-kHz signal. 

1 i 

g. Repeat steps c and d. 

h. Set: 

SOURCE EXT 

Volts/Division A . . . 50 MV/D I \/ 

i. Connect 500-kHz signaj from oscillator output to 
channel A +INPUT and TRIG &HORIZ INPUT jacks. 

j. Adjust oscillator for 4 divisions vertical deflection. 

k. Adjust TRIGGER LEVEL or set to AUTO detent, 
and note stable display. 

l. Set Time/Division to 5 MSEC/D IV. 

m. Adjust oscillator for 50-Hz signal. 

n. Repeat steps j and k. 

/ 

5-26. TRIGGER POINT AND SLOPE. 

v‘ 

a. Set SOURCE to INT. 

b. Adjust oscillator for 8 divisions vertical deflection. 

c. Adjust TRIGGER LEVEL through its range. 

d. Note stable display as trigger point moves smoothly 
along positive slope of waveform. 

e. Set SLOPE to -. 

f. Adjust TRIGGER LEVEL through its range. 

g. Note stable display as trigger point moves smoothly 
along negative slope of waveform. 

h. Disconnect oscillator. 

i. Set 

Volts/Division A 20 V/DIV 

Time/Division 0.5 MSEC/DI V 

SOURCE . . EXT 

j. Connect 400- Hz, pk-pk signal from voltmeter cal- 
ibrator to channel A +1NPUT and TRIG & HORIZ INPUT 
jacks. 

k. Set channel A Vertical Vernier for 8 divisions 
vertical deflection. 

l. Adjust TRIGGER LEVEL through its range. 

m. Note stable display as trigger point moves smoothly 
along negative slope of waveform, 

n. Set SLOPE to +. 

J 
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o. Adjust TRIGGER LEVEL through its range. 

p. Note stable display as trigger point moves smoothly 
.along positive slope of waveform. 

q. Disconnect voltmeter calibrator. 

5-27. SWEEP TIME. 

a. Set SLOPE to + and SOURCE to INT. 

. 11 

b. Connect time-mark generator to channel A +INPUT 
jack.* 



Table 5-4. Sweep Timing 



Time-mark 

Generator 


Time/Division 


Time Mark 
to Check 


5 sec 


5 SEC/D IV 


11 


1 sec 


2 SEC/DIV 


21 


1 sec 


1 SEC/DIV 


11 


500 msec 


0.5 SEC/DIV 


11 


100 msec 


0.2 SEC/DIV 


21 


100 msec 


0.1 SEC/DIV 


11 


50 msec 


50 MSEC/DIV 


■ ■ ij/ 


10 msec 


20 MSEC/DIV 


21 


10 msec 


10 MSEC/DIV 


11 


5 msec 


5 MSEC/DIV 


11 


A 

1 msec 


2 MSEC/DIV 


21 


1 msec 


1 MSEC/DIV 


11 


500 usee 


0.5 MSEC/DIV 


11 


100 usee 


0.2 MSEC/DIV 


21 


100 usee 


0.1 MSEC/DIV 


11. 


50 usee 


50 USEC/DIV 


11 


10 usee 


20 USEC/DIV 


& 2U 


10 usee 


10 USEC/DIV 


11 


5 usee 


5 USEC/DIV 


11 




2^«EC/DIV 


21 


1 usee 4 


1 USEC/DIV 


11 



c. Set time-mark generator and Time/Division accord- 

ing to Table 5-4. Adjust TRIGGER LEVER for stable 
display, and adjust INTENSITY and channel A Volts/ 
Division as required to obtain 3 to 5 divisions vertipal 
deflection. *. 

y 

d. Adjust Horizontal POSITION to align first marker 
with left edge of graticule. 

e. Note that 11th or 21st marker (according to Table 
5-4 ) is within 0.3 division of right edge of graticule. 

f. Refer to Paragraph 5-50 for adjustment information, 
if required. 

5-28. SWEEP VERNIER. 

a. Set time-mark generator for 1-msec markers. 

b. Set Time/Division to 0.1 MSEC/DI V, and turn 
Horizontal Vernier fully ccw. 

c. Adjust TRIGGER LEVER for stable display. 

d. Note that any two markers are displayed in less than 
4 horizontal divisions. 

\ 

5-29. MAGNIFIED SWEEP. 

a. Set: 

SWEEP/EXT HORIZ MAG 

Time/Division 0.1 MSEC/DIV 

• Horizontal Vernier CAL 

7 * 

b. Adjust TRIGGER LEV^L for stable display. 

c. Adjust Horizontal POSITION to align first marker 
with left edge of graticule. 

d. Note that second marker is within 0.5 division 
Of right edge of graticule. 

5-30. SINGLE SWEEP. 



a. Set: 

SWEEP/EXT HORIZ XI 

Time/Division 0.1 SEC/DI V 

MODE. ‘SINGLE 

TRIGGER LEVEL AUTO 



’ b. Set time-mark generatoY for 100-msec markers. 

c. Press RESET pushbutton; note that indicator lights, 
and one sweep cycle is displayed. Indicator goes out at end 
of sweep cycle. 

d. Disconnect time-mark generator. 

5-31. HORIZONTAL AMPLIFIER GAIN. 

a. Set SWEEP/EXT HORIZ to 1 V/DIV. 
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b. Connect 400-Hz signal frorti voltmeter calibrator 
to TRIG & HORIZ INPUT jack. 

c. Set voltmeter calibrator output and EXT HOFflZ 
V/DIV accqrding to Table 5-5. 



Table 5-5. Horizontal Gain 



Voltmeter 
Calibrator 
Volts (pk-pk) 


Ext Horiz 
V/DIV 


Horizontal 

Deflection 

(divisions) 


10V 


IV 


10 ±0.3 


5V ' 


0.5 V 


10 ±0.3 


2 V 


0.2V 


10 ±0.3 


IV 


0.1V 


10 ±0.3 



d. Observe horizontal deflection specified in Table 5-5. 

e. Refer to Paragraph 5-44 for adjustment information, 
if required. 

5-32. HORIZONTAL VERNIER. 

a. Set EXT HORIZ to 1 V/DIV. 

b. Set voltmeter calibrator output for 10V. 



c. Set Horizontal Vernier fully ccw. 

•d. Note 4 or less divisions of horizontal deflection. 

e. Disconnect vq^fmeter calibrator. 

5-33. HORIZONTAL, BANDWIDTH. 

a. Set Horizontal Vernier to CAL detent. 

b. Connect 1-kHz signal from oscillator to TRIG & 
HORIZ INPUT jack. 

c. Monitor oscillator output with ac voltmeter. 

d. Adjust oscillator for 10 divisions horizontal deflec- 
tion, and note ac voltmeter indication. 

e. Adjust oscillator frequency for 300-kHz signal. 

f. Adjust signal amplitude for same voltageTndication 
noted in step c. 

g. Note 7 or ’ more divisions horizontal deflection. 
fc . , h. Disconnect oscillator and ac voltmeter. J 

i. Refer to Paragraph 5-46 for adjustment information, 
if required. 



I 
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PERFORMANCE CHECK REQORD 



Serial No. 



REFERENCE 

STEP 


DESCRIPTION 




RESULTS^ 


» 


MIN 


ACTUAL 


MAX 


' jt 


INTENSITY 








i 5-J 2b 




extinguished 


/ 


brighter than 
normal 










FOCUS 








: 5-1 3c 




focuses at 
midrange 
















TRACE ALIGN 


; J 






• 5- 14b 


. « 


horizfrhtal 

traces 


n 






AMPLIFIER BALANCE 




A B 


, ■, , 


i 5-1 5b. c 




stationary 

trace 








VERTICAL POSITIONING 




A B 


* 


1 5-16e, h 




display moves 
upward off 
graticule 






5-16g, h 




•splay moves 
downward off 
graticule 








BEAM FINDER 








/ 

; 5-1 7d 




bright defocused 
traces 






- 


CALIBRATOR 








5-18e 




7 div + 4.4 
minor div. 




8 div + 0.6 
minor div. 
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PERFORMANCE CHECK RECORD 



Serial No. ^ 7 



REFERENCE 




RESULTS 


STEP 


v - 


MIN 


ACTUAL 


MAX 




1 1 

vertical amplifier gain 




A B 




S-19d. j 


20’V/DIV 


4.85 div. 




5.15 div. 




10 V/DIV 


4.85‘div. 




5.15 div. 




5 V/DIV 


5.82 div. 




6.16 div. 




2 V/DIV 


4.85 div. 




5.15 div. 




I 1 V/DIV 


4.85 div. 




5.15 div. 




0.5 V/DIV 


5.82 div. 




6.18 div. 




0.2 V/DIV 


4.85 div. 




5.15 div. 


A 


0.1 V/DIV 


4.85 div. 




5. 1 5 div. 


• S 


50 MV/DIV 


5.82 div. 




6.18 div. 




20 MV/DIV 


4.85 div. 




5.15 div. ; 




( 10 MV/DIV 


4.85 div. 




5.15 div. 




5 MV/DIV 


5.82 div. 




6.18 div. 


5-19h, 1 


0.5 V/DIV 


5.82 div. 




* 6.18div. 




0.2 V/DIV 


4.85 div. 




5.15 div. 


* 








• • J- ' 




VERTICAL VERNIER t , 




A B 




5-20d,< 








4 div. 




VERTICAL BANDWIDTH 




A B 






% 








5*21g, j, m, p 


500-kHz check 


5.7 div. 








COMMON MODE 


• 


A B 






REJECTION RATIO 








5-22c, f 


10 -kHz signal 






3.8 div. i 


u 




. 
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5-6b 

• ?. 



Model 1205A/B Section V 

PERFORMANCE CHECK RECORD 



Serial No. 

i ... 



REFERENCE 

STEP 


DESCRIPTION 


RESULTS 


MIN 


ACTUAL 


MAX 




A vs. B PHASE SHIFT 






- 


: 5-2 3d 


0.2 V/DIV 






0.1 div, 


5-23f « 


0.5 V/DIV 






0.1 div. 




CHANNEL ISOLATION 














A B 




i 5-24e, g 








0.4 div. 




TRIGGER AMPLITUDE 








5-25d 


internal; 50-Hz signal 


stable display 






5-25a 


internal; 500-kHz signal 


stable display 






5-25k 


external, 500-kHz signal 


stable display 






: r f25n 


external; 50-Hz signal 


stable display 








TRIGGER POINT 










AND SLOPE 








! 526d 


internal; positive slope 


stable display 






5 26g 


internal; negative slope 


stable display 






5-26m 


external, negative slope 


stable display 






526p 


external; positive slope 


stable display 








SWEEP TIME 








5 27e 


5 SEC/DIV 


1 1 in 9.7 div. 




11 in 10.3 div. 




* 2 SEC/DIV 


21 in 9.7 div. 




21 in 10.3 div. 




1 SEC/DIV 


1 1 in 9.7 div. 




11 in 10.3 div. 




0.5 SEC/DIV 


11 in 9.7 div. 




11. in 10.3 div. 




0.2 SEC/DIV 


21 in 9.7 div. 




21 in 10.3 div. 




0.1 SEC/DIV 


1 1 in 9.7 div. 


. 


11 in 10.3 div. 




50 MSEC/DIV 


1 1 in 9.7 div. 




11 ip 10.3 div. 




20 MSEC/DIV 


21 in 9 7 div. 




21 in 10.3 div. 




10 MSEC/DIV 


11 in 9.7 div. 




11 in 10.3 div. 




5 MSEC/DIV 


11 in 9.7 div^^' 




11 in 10.3 div. 




2 MSEC/DIV 


21 inj^itff 




21 in 10.3 div. 






\ 












/ 
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SWEEP TIME (Cont'd.) 



.1 MSEC/DIV. 
0.5 MSEC/DIV 
0.2 MSEC/DIV 
0.1 MSEC/DIV 
50 USEC/DIV 
20 USEC/DIV 
10 USEC/DIV 
5 USEC/DIV 
2 USEC/DIV 
1 USEC/DJV 



1 1 in 9.7^fv, 
11 in 9.7 div. 
21 in 9.7 div. 
1 1 in 9.7 div. 
11 in 9.7 div. 
?1 in 9.7 div, 
11 in 9.7 div. 
11 in 9.7 div. 
21 in 9.7 div. 

1 1 in 9.7 div. 



•11 in 10.3 div. 
1 1 in 10.3 div. 
21 in 10.3 div. 
11 in 10.3 div, 
11 in 10.3 div. 
21 in 10.3 div. 
11 in 10. Wv. 
11 in 10.3 div. 
21 in 10.3 div. 
1 1 in 10.3 div. 




indicator lights; 
one sweep cycle; 
indicator goes out 



HORIZONTAL AMPLIFIER 
GAIN 



1 V/DIV 
0.5 V/DIV 
0.2 V/DIV 
0.1 V/DIV 



10.3 div. 

10.3 div. 

16.3 div. 

10.3 div. 
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Figure 5-1. Low Voltage Power Supply Adjustment 



A5 R29 

-50V ADJUST 



5-34. ADJUSTMENT PROCEDURE. 

i " " 

5-35. Procedures to calibrate the instrument so tfiat it 
will perform as specified in Table 1-1 are presented in the 
following paragraphs. It is preferable to do the adjustment 
procedure in the given sequence since succeeding steps 
depend on the control settings and results of earlier steps. 
However, steps can be done individually by referring to' 
the steps prior to the desired one. 

5-36. Physical location of all internal adjustments is 
shown in Figures 5-1 through 5-5. Only channel A vertical 
attenuator and preamplifier adjustments are shown in 
Figure 5-4. To find the corresponding channel B adjust- 
ments, change the A1 prefix to A2. 

5-37. Use a non-metallic screwdriver and only calibrated 
test equipment with characteristics as specified in Tabl^ 
5-1. After adjustments are completed, check operation by 
doing the performance check in the previous paragraphs. 

5-38. PRELIMINARY SETUP. 

5-39. Remove side covers (bench instrument) or top and 
, bottom covers (rack instrument). Apply power, and allow 
at least 15 minutes for warm-up. 

5-40. LOW VOLTAGE POWER SUPPLY. 

a. Connect digital voltmeter to output of -50V supply 
'(any violet wire on A5). 

, * ^ 

b. Adjust A5R29 (Figure 5-1) for output of —50V 
±25 mV. M . 

■ 



NOTE 

Only the -50V supply is adjustable. All 
other supply voltages are dependent on 
its adjustment. f* 

c. Check power supply output voltages and maximum 
ripple according to Table 5-6. 

* 



Table 5-6. Low Voltage Power Supply Outputs 



Supply 


Voltage 


Ripple 


-50V 


-50V ± 25 mV 


2 mV pk-pk 


+50V 


+50V ± IV 


2 mV pk-pk 


+ 180V(unreg) 


+ 150V to +200 V 


150 mV pk-pk 



5*41. HIGH VOLTAGE POWER SUPPLY. 

7 

a. Connect digital voltmeter via 100:1 divider probe, 
to output of -50V supply (any violet wire on A5). 

b. Note voltage reading. 

c. Multiply result of step b by 58.30. 

d. Monitor high voltage supply output white-green-gray 
wire between A6 and A7) with digital voltmeter and 
divides, probe. 
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• WARNING 



Voltages present in the high yoltage 
power supply -are dangerous to life. ^ 

e. Adjust A6R1VB (Figure 5-2) £or same voltage 
calculated in step c (—2,915V ±5V discounting probe 
attenuation ). 



. 5^42. ASTIGMATISM. 

a. Set: .« * 

FOCUS ccw 

* ' DISPLAY . . . A A 

Volts/Division A .1 1 V/DIV 

SWEEP/EXT H§R I Z 1 V/DIV 

b. Set INTENSITY and vertical and horizontal POSI- 
TION controls to center low intensity dot on CRT 
graticule. 



Divider probe inaccuracy is eliminated 
by this procedure. 



f. Disconnect digital voltmeter. 



c. Adjust A6R17A (Figure 5-2) for largest, roundest 
dot possible. 

d. Adjust FQCUS for smallest, sharply focused dot. 
Astigmatism is properly adjusted if dot remains round 
when focused. 



g. Monitor high voltage supply output (white-green- 
gray wire betweerf A6 and A7) with test oscilloscope and 
high vpltage hum probe. 

h. Ripple should not exceed 200 mV pk-pk. 



5-43. INTENSITY LIMIT. 



a. Set FOCUS fully ccwA, 



b. Set INTENSITY to 9 o'clock. 



i. Disconnect test oscilloscope. 



c. Adjust A6R14 (Figure 5-2) yntil dot just disappears. 
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544. HORIZONTAL GAIN. „ 

a. Set: 

SWEEP/EXT HORIZ 0.1 V/DIV 

. Horizontal COUPLING y . . DC 

b. Connect 400-Hz, IV pkrpk signal from voltmeter 
calibrator to TRIG & HORIZ INPUT jacks. 



C. Adjust A4C1 (liigure 5-3) for minimum overshoot 
(observed as two well-defined dots 9 div apart). Be sure 
that intensity is t teifiporarily increased to observe over- 
shoot. 

d. Disconnect square-wave generator. 

5-47. AUTO TRIGGERING. 



c. Adjust INTENSjTY, FOCUS, and vertical and 
horizontal POSITION controls for midscreen trace. 

d. Adjust A3R4D (Figure 5-5) for 10 divisions hori- 
zontal deflection. 

e. Disconnect voltmeter calibrator. 

5-45. HORIZONTAL VERNIER BALANCE. 

a. Set Horizontal POSITION to center dot on screen. 

b. Set Horizontal Vernier fully ccw. 

c. Note horizontal position of dot. 

d. Set*Horizontal Vernier to CAL detent. 

e. Set Horizontal POSITION to move dot to opposite 
side of center an arhount equal to result of step c. 

f. Adjust A4A1R10A (Figure 5-3) to center dot on 
screen. 

g. Repeat steps b through f until dot remains stationary 
when Horizontal Vernier is turned. 

5-46. HORIZONTAL ATTENUATOR COMPENSATION. 

a. Connect 1-kHz signal from square-wave generator to 
TRIG & HORIZ INPUT jacks. 

b. Set square-wave generator output for 9 divisions 
horizontal deflection (two dots 9 div apart). 



a. Set: v 

DISPLAY A 

+ Vertical Coupling A . AC 

-Vertical Coupling A OFF 

Volts/Divjsion A 0.2 V/DIV 

TRIGGER LEVEL AUTO 

Time/Djrision 5 MSEC/DIV 

Horizontal Vernier , r .... . CAL 

SWEEP/EXT HORIZ Xl 

b. Connect CAL*1 VOLT signal to channel A +INPUT 
jacks. 

c. Set A4A1 R21 (Figure 5-3) to midrange. 

d. Adjust A4A1R34B (Figure 5-3) cw until sweep 
free runs; then adjust- it ccw until sweep stops. Center 
betvveen these points. 

e. Set channel A Volts/Division to 20 V/DIV. 

f. Adjust A4A1R21 (Figure 5-3) to obtain triggering 
on both + and -setting of SLOPE switch. 

g. Disconnect CAL 1 VOLT signal. 

5-48. HORIZONTAL POSITION CENTERING. 

a. Set channel A Volts/Division to t V/DIV. 

b. Adjust A4A1R36 (Figure 5-3) so that beginning 
and end of trace are equidistant from graticule center 
when Horizontal.POSITION is set fully cw or ccw. 



A4CI 
ATTEN 
COMP ADJ 



A4 AIRIOA HORIZ VERN BAL 

A4 AIRIOB SWEEP SPEED I USEC - 0*2 MSEC 
A4 AIRipC 0.5 MSEC- 20 MSEC 
A4AIRI0D 50 MSEC -‘5 SEC 




A4AIR2I 
AUTO ADJUST 



l A4AI R34 A XIO POSITION ADJUST 
A4AIR34B TRIGGER DELAY ADJUST 



I tOO A - A - S4A 



Figure 5-3. Horizontal Module Adjustments 
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5-49. MAGNIFIER CENTERING. 

a. Set Horizontal POSITION to align beginning of 
trace with graticule center. 

b. Set SWEEP/EXT HORIZ to MAG. 

c. Adjust A4A1R34A (Figure 5-3) to align beginning 
of trace with graticule center. 

5-50. SWEEP TIME CALIBRATION. 



a. Set: 

SOURCE / INT 

MODE NORM 

Horizontal COUPLING AC 

SLOPE 4 . . >. + 

SWEEP/EXT HORIZ XI 

Time/Division 5USEC/DIV 

Horizontal Vernier . CAL- 



b. Connect 5-usec time marks from time-mark genera- 
tor ^o^ channel A +INPUT jacks. 

c. Set TRIGGER LEVEL for stable display. 



g. Set TRIGGER LEVEL for stable display. 

h. Adjust A4A1R10C (Figure 6-3) to obtain one 
time mark per division. f 

i. Set- Jime/Division to 50 MSEC/DIV and apply 
50-msec time marks. 

j. Set TRIGGER LEVEL for stable display. * 

. k. Adjust A4A1R10D (Figure 5-3) to obtain onetime 
mark per division. 

I. Disconnect time-mark generator. / 

5-51. VERTICAL VERNIER AND VERTICAL AMPLI- 
FIER BALANCE. 



a. Set: 

DISPLAY CHOP 

t Volts/Dtoision (A and B) 5 MV/DIV 

-♦-Vertical Coupling (A and B) . '. OFF 

-Vertical Coupling (A and B) OFF 

Vertical Vernier (A and B) CAL 

Time/Division 1 MSEC/DIV 

MODE FREE RUN 



d. Adjust Horizontal POSITION to align 1st marker 
with left edge of graticule. 



b. Set Vertical POSITION A and B to align channel A 
and B traces with horizontal graticule lines. 



e. Adjust A4A1R10B (Figure 5-3) to obtain one 
time mark per division. 



c. Turn Vertical Vernier Accw and check for channel 
A trace shift. 



f. Set Time/Division to 0.5 MSEC/DIV and apply 
0.5-msec time marks. 



d. Adjust A1A1R9B (Figure 5-4) until trace remains 
stationary when Vertical Vernier is turned. 

*y 



AIA2C5 AIaiCI Al A2C2 
ATTEN INPUT ATTEN 
COMP CAPACITY COMP 
ADJUST ADJUST ADJUST 




Al A2C4 Al AIC3 AIA2C I 
INPUT INPUT INPUT 
CAPACITY CAPACITY CAPACITY 
ADJUST ADJUST ADJUST 



AIAIR9B Al AIR9A 
VERNIER OUTPUT 
ADJUST VOLTAGE 
ADJUST 



Figure 5-4. Vertical Preamplifier Module Adjustments 




Model \1 205 A/B 

0 \ 

•V 

e. Sit Vertical Vernier A to CAL detent. 

f. Repeat steps c through e for channel B, except 
adjust A2A1 R9B (Figure 5-4) for stationary trace. 

g. Turn Volts/Division A from 0.2 V/DIV to 5 
MV/DI V and check for channel A trace shift. 

h. Adjust channel A BAL (front panel) until trace 
remains stationary when Volts/Division is turned. 

5-52. PREAMPLIFIER OUTPUT VOLTAGE. 

a. Use DC Voltmeter to monitor output of channel A 

preamplifier (white wire or green wire on A1A1). ; 

b. Adjust A1A1R9A (Figure 5-4) for Voltmeter indi- 
cation of 21.5 volts. 

c. Repeat steps a and b for cljannel B, except monitor 
channel B preamplifier output on A2A1 in step a and 
adjust A2A1 R9A in step b. ^ 



Section V 



-Vertical Coupling (A and B) OFF 

'> Vertical Vernier (A and B) CAL 

* Time/Division 1 MSEC/O IV 

SLOPE : ♦ 

TRIGGER LEVEL AUTO 

Horizontal COUPLING DC 

SOURCE INT 

MODE NORM 



b. Connect 400-Hz, 5V pk-pk signal from voltmeter 
calibrator to channel A + INPUT jacks. 

c. Adjust A3R4A (Figure 5-5) for 5 divisions vertical 
deflection. * 

d. Set DISPLAY to A vs. B. 

e. Connect 400-Hz, 5*^ pk-pk signal from voltmeter 
calibrator to channel B +INPUT jacks. 

f. Adjust A3R4B (Figure 5-5) for 5 divisions hori- 
zontal deflection. 



5-53. OUTPUT AMPLIFIER GAIN. 



g. Set DISPLAY to B. 




a - Set: h. Adjust A3R4C (Figure 5-5) for 5 divisions vertical 

DISPLAY t A , deflection. 

Volts/Division (A and B) 1 V/DIV 



♦Vertical Coupling (A and B) DC i. Disconnect voltmeter calibrator. 



Figure 5-5. Dual Channel Output Amplifier Adjustments 



A3R4A 

A GAIN 



A3R4B 

A VS. B GAIN 



A3R4C 

B GAIN 
ADJUST 



A3R40 

HORIZ GAIN 
ADJUST 



5-11 





Section V 



Model 1205A/B 



f 



5-54. INPUT CAPACITANCE AND ATTENUATOR 
COMPENSATION. 

a. Set: 

DISPLAY / ALT 

Volts/Divisi<^|^ and B) 0.2V/DIV 

Timtf/Division 0.2 MSEC/DIV 

b. Connect LC meter between channel A + INPUT and 
ground jacks. 

c. Adjust A1A1C3 (Figure 5-4) for 45-plj indication 
on LC meter. 



d. Set: 

+Vertical Coupling A OFF 

-Vertical Coupling A . . . i ft DC 



e. Connect LC meter between channel A -INPUT 
and ground jacks. 

f. Adjust A1A1C1 (Figure 5-4) for 45-pF indication 
on LC meter. 

g. Connect LC meter between channel B + INPUT and 
ground jacks. 

h. Adjust A2A2C3 (Figure 5-4) for 45-pF indication 
on LC meter. 



i. Set: 

♦Vertical Coupling B OFF 

-Vertical Coupling B DC 



j. Connect LC meter between channel B -INPUT 
and ground jacks. 

k. Adjust A2A1C1 (Figure 5-4) for 45-pF indication 
on LC meter. 

l. Disconnect LC meter 

m. Set Volts/Division (A and B) to 0. i V/DIV. 

n. Connect 1-kHz signal from square-wave generator 
to channel A -INPUT jacks. 

o. Set square-wave generator for 6 divisions vertical 
deflection. 

p. Adjust A1A2C2 (Figure 5-4) for best square- wave 
response. 



q. Set: 

♦Vertical Coupling A DC 

-Vertical Coupling A OFF 



r. Connect 1-kH* signal from square-wave generator 
to channel A +INPUT jacks. 

s. Adjust A1A2CS (Figure 5-4) for best square-wave 

response. i 

t. Connect 1-kHz signal from square-wave generator 
to channel B -INPUT jacks. 

• . ■* t 

u. Adjust "A2A^C2- (Figure 5-4) for best square-wave 
response. 

a £ 



v. Set: 

♦Vertical Coupling B DC 

• -Vertical Coupling B OFF 



w. Connect 1-kHz signal from square-wave generator 
to channel B +INPUT jacks. 

x. Adjust A2A2C5 (Figure 5-4) for best square-wave 
response. 

y. Disconnect square- wave generator. 

z. Connect LC meter between channel A + INPUT and 
ground jacks. 

aa. Adjust A1A2C4 (Figure 5-4) for 45-pF indication 
on LC meter. 



bb. Set: 

♦Vertical Coupling A '• OFF 

-Vertical Coupling A DC 



cc. Connect LC meter between channel A -INPUT 
and ground jacks. 

dd. Adjust A1A2C1 (Figure 5-4) for 45-pF indication 
on LC meter. 

ee. Connect LC meter between channel B +INPUT 
and ground jacks. 

ff. Adjust A2A2C4 (Figure 5-4) for 45-pF indication 
on LC meter. 

gg. Set: 

♦Vertical Coupling B OFF 

-Vertical Coupling B DC 

hh. Connect LC meter between channel B v INPUT 
and ground jacks. 

ii. Adjust A2A2C1 (Figure 5-4) for 45-pF indication h 
on LC meter. 

jj. * Disconnect LC meter. 
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SECTION VI 

REPLACEABLE PARTS 



6-1. INTRODUCTION. 

6-2. This section contains information for ordering 
replacement parts. The abbreviations used in the parts 
list are described in Table 6-1. Table 6-2 lists thp parts in 
alphanumeric order. Table 6-3 lists the parts in orcler of the 
HP- stock number and includes the manufacturer, and 
manufacturer's part number. Table 6-4 contains the list of 
manufacturers' codes. 

6-3. ORDERING INFORMATION . 

6-4. To obtain replacement parts from Hewlett-Packard, 
address order or inquiry to the nearest Hewlett-Packard 
Sales/Service Office and supply the following infornr^tion: 



a. Instrument model and serial number. 

b. HP Part Number of iteft(s). 

c. Quantity of part(s) desired. 

d. Reference designator of part(s). 

6-5. To order a part not listed in the table, provide the 
following information: 

a. Instrument model and serial number. 

b. Description of the part, including function and 
location in the instrumtent. 

c. Quantity desired. 



Table 6-1. Abbreviations for Replaceable Parts List 



■ board(s) 

■ binder heed 

■ bandpass 



■ centi (10 > iP 

- carbon IMPG 

- counterclockwise w *NCD 

■ ceramic INCL 

■ cabinet mount only INS 

■ coaxial I NT ^ 

--coefficient 

- composition 

- connector(s) K 

* cathode-ray tube KG 

■ clockwise 



- decl (10 ) 

- deposited carbon 

- double pole 

= double throw 



■ electrolytic 

■ encapsulated 
• external 



- farad(s) 

- field-effect 
transistor(s) 

- flat head 

■ fillister head 
" fixed 



- giga (10 ) 

■ germanium 

■ glass 



■ henry(ies) 

» rhercury 
» Hewlett-Packard 
• hertz 



intermediate freq. 

impregnated 

incandescent 

include(s) 

insulation(ed) 



- pound(s) 

- left hand 

- linear taper 

- logarithmic taper 

- low-pass filter(s) . 
* lever 



M - milli (10 ^) 

MEG - mega (10 ) 

MET FILM = metal film 

MET OX - metal OXide 

MFR “manufacturer 

MINAT - miniature 

MOM - momentary 

MTG - mounting 

MY - mylar 

N - nano ( 1 oT 9 ) 

N/C - normally closed 

NE - neon 

N/O - normally open 



- negative positive 
zero (zero temper 
ature coefficient) 

■ negative-positive- 
negative 

- not separately 
replaceable 

- order by 
description 

■ oval head 

- oxide 

■ peak 

- printed (etched) 
circuit(s) 

- picofarads 

- Phillips 

■ peak inverse 
voltage(s) 

- positive-negative- 
positive 

- part of # 

- porcelain 

- position(s) 

- potentiometer(s) 

- peqk-tO'Peak 

- program 

- polystyrene 

= peak working 
voltage 

- rectifier(s) 

• radio frequency 

■ radio frequency 
interference 



right hand 
■ rack mount only 



• reverse working 
voltage 



- slow-blow 

- silicon controlled 
rectifier 

- selenium 

- second(s) 

- section(s) 

* silicon 

- silver 

* slide 

- single pole 
■ special 

• single throw 

• standard 



- tantalum 

- time delay 

- teflon 

■ toggle 

■ thyristor 

■ titanium 

■ tunnel dlode(s} 

■ tolerance 

■ trimmer 



- volts 

- variable 

- dc working volt(s) 

■ witt(s) 

- with 

■ working Inverse 
voltage 

■ without 

■ wirewound 



* 
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Table 6-2. Replaceable Parts in Reference Designation Order 



Reference 

Designation 


$) Part No. 


Description # 


Note 


At 


01205-63502 


A: CHANNEL A PREAMPLIFIER MODULE 




A1A1 


01206-66501 


A: 5 MV PREAMPLIFIER SUBASSEMBLY 




A1A2 


01205-61902 


A: 5 MV ATTENUATOR SWITCH ASSEMBLY 




A1C1 


0160-0917 


C: FXD MY 0.1 UF 20* 600VDCW MATCHED PAIR 




A1MP2 


01200-60603 


SHIELD: A HPL IF IfcR 




A1MP3 


01200-23704 


SHAFT : 8AL POT 




A1S1 


3100-1376 


SWITCH: LEVER (-COUPLING) 




A1S 2 


3100-1376 


SWITCH: LEVER (+ COUPLING) 




A 1A 1 


01205-66501 


,.A: 5 MV PREAMPLIFIER SUB ASSEMBLY 




A1A1C1 


0121-0045 


CiFXD CER 7-45 PF 5G0VDC* 




A1A1C2 


0150-0012 


C: FXD CfcR 0.01 UF 201 1000VDCW 




A1A1C3 


0121-0045 


C:FX0 CER 7-45 PF 500VDC H 




A1A1C4 


0150-0012 


CSFXD CER 0.01 UF 201 1000VDCW 


x 


A 1 A ICS 


0160-2249 


C: FXD CER 4.7 PF 500VDCW 


\ 


A1A1C6 


0160-2249 


C: FXD CER 4.7 PF 500VDCW >| 


\ 


A 1 A 1C 7 


0180-0091 


CiFXD ELECT 10 UF ♦50-101 lOOVDCta 


N 


A1A1C8 


0180-0091 


C:FXD ELECT 10 UF +50-101 100V0CW 




A1A1C9 


0160-2914 


CiFXD CER 0.1 UF +80-201 50VDCM 




A 1 A 1C 10 


0160-2914 


CiFXD CER 0.1 UF +80-201 50V0Ch 




A1A1CR1 


1901-0376 


D1U0E : SILICON 35V 




A1A1CR? 


1901-0376 


DIODE: SILICON 35V 


/ 


A1A1CR3 


1901-0376 


DIOOEiSILlCUN 35V 


/ 


A 1 A 1CR4 


1901-0376 


DIODE : S IL ICON 35V 




A1A1CR5 


1901-0040 


D1 ODE : S I L ICON AOMJfeOMV 




A1AICK6 


1901-0040 


DIODE : S IL ICON 30H4\£wV 




*14101 


1855-0085 


Q: FET SILICON DUAL 




A 1 A 102 


1853-0098 


OiSI PNP 




^«IU3 


185 3-Q098 


OiSI PNP 




A1AI04 


185 3-0036 


OiSI PNP 


, 


,s A 1 A 105 


1853-0036 


UiSI PNP 




A1AU1 


0 75 7-0059 


Ri FXD MET FLM 1 MEGOHM 11 1/2W 




A1A1R2 


0757-0059 


Rs FXD ME! FLM 1 MEGOHM 11 1/2K 




A1A1K3 


" 0687-10.1 


Ri FXD COMP 100* OHM 101 1/2W 




A1A1R4 


0687-1041 


RiFXD COMP 100K UHM 101 1/2W 




A 1 AIKS 


0684-3321 


RiFXO C1JMP 3300 UHM lOl 1/4R 




A 1 A IK6 


0684-3321 


RiFXD COMP 3300 OHM 101 1/4M 




A 1 A 1 K 7 


0684-3321 


RiFXD COMP 3300 OHM 101 1/4H 




A 1 A lK8 


0684-3321 


RiFXD LUMP 3300 OHM 101 1/4W 




AIAIR9 


2 100-287 7 


RiVAR COMP 1 OX/ 500 UHM 301 LIN 1/4W 




A 1 A IK 10 


069 8-3) 36 


RiFXD MET FLM 17. 8K OHM 11 1/8W 




A1AIR1I 

* 




NUT ASSIGNED 


1 



# See introduction to this section for ordering information 
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Table 6-2. Replaceable Parts in Reference Designation Order (Cont'd) 



■ »mffTTTP« 


Part No. 


Description # 


Note 


A 1AIK12 


069 8- J lib 


KS FXO Mfc I FLM 17. 8K OHM U 1/8W 




A 1 A 1 K I i 


0684-331 I 


RtFXO CUMP 330 UHM 10* 1/4* 




A 1A1R14 


0757-0398 


RtFXO MET FLM 75 UHM IS 1/8H 




A 1 A IK I 5 


0757-0457 


RtFXO MET FLM 16. 2K OHM 1* 1/8* 




A 1 A |K 16 


0757-0447 


RtFXO MET FLM 16.2K OHM U 1/HK 




A 1 A IK 1 7 


0684-2731 


RtFXO COMP 27K OHM 10* 1/4W 




A1A1KIH 


0684-2731 


RtFXO COMP 2 7K OHM 1C* 1/4* 




A 1 A 1 K 1 4 


068 4-1031 


RtFXO COMP 10K UHM 10* 1/4* 




A 1 A IK 20 


0684-1031 


RtFXO COMP 10K UHM 10* 1/4* 




A 1A1K2I 


0684-221 1 


RtFXO COMP 220 OHM 10* 1/4* 




AIA1R2? 


0684^-221 1 


RtFXO COMP 220 UHM 1C* 1/4* 




A 1 AIK?) 


0684-2211 


RtFXO COMP 22 0 OHM 1C* 1/4* 




A 1 A IK 24 


0684-6801 


RiFXO COMP 68 UHM 10* 1/4* 




A1A1K25 


0684-6801 


RtFXO CUMP 68 UHM 101 1/4N 




A1AIR26 


0 75 7-0440 


RtFXO MET FLM 7.50K 1* 1/8W 




A1A1K27 


075 7-04 35 


RtFXO FLM 3920 UHM 1* 1/8* 




A 1 A 1K2H 


0757-0440 


RiFXO MET FLM 7.50K 14 1/8* 




A 1A1K29 


0757-0431 


RtFXO MET FLM 2.43K OHM 1* 1/8* 




A 1 A? 


01205-61902 


A: 5 MV ATTENUATOR SWITCH ASSEMBLY 




A 1 A2C 1 


0130-0001 


Ct VAR CER 7-45PF 500 VOC* 




A 1A2C2 


0130-0003 


CtVAK CER 1.5-7 PF NPO 




A 1 A2C -I 


0140-0090 


CiFXO MICA 200 PF 5* 




A 1A2C4 


0130-0001 


Ct VAR CER 7-45PF 500V0C* 




AIA2C5 


0130-0003 


CtVAK CER 1.5-7 PF NPU 




A 1 A2C 6 


0140-0090 


CiFXO MICA 200 PF 5* 




A1A2R1 


075 7-0057 


RtFXO MET FLM 990K OHM 1* 1/2* 




A 1A2K2 


0698-3109 


RtFXO MET FLM 10. IK OHM 1* 1/8* 




A 1 A2K 3 


0757-0057 


RtFXO MET FLM 990K UHM 1* 1/2* 




A 1A2R4 


0698-3109 


KifXO MET ELM 10. IK OHM 1* 1/flW 




A 1 A2R 6 


0698-4492 


RtFXO FLM 32. 4K UHM 1* 1/8* 




A 1A2R6 


0698-6742 


RtFXO FLM 10. 8K OHM 1* 1/8* 




A.1 A2K 7 


0698-3155 


RtFXO MET FLM 4.64K 1* 1/8* 




A 1A2R8 


0698-6735 


RtFXO FLM 1.71K UHM 1* 1/8* 




A l A2R 9 


0698-673o 


RtFXO FLM 831 OHM 1* 1/8* 




A IAPK1G 


0698-3122 


HtFXO MET FLM 412 UHM 1* 1/8* 


< 


A IA?K1I- 




- 




A 1A2K1*. 




NUT ASSIGNED 




A IA2RI5 


2100-2622 


Ri VAK COMP 200 OHM 3C* LIN 3/10* 




A1A2R16 


2100-2617 


KtVAK COMP 4K UHM 10* 10 CCLOC 1/4* 




A 1A2S1 


3100-2524 


5* 1 TCHtROT AKY 6 SECT 12 POSITION 




A? 


01205-63502 . 


p A: CHANNEL B PREAMPLIFIER MODULE 4 




A2A1 


01205-66501 


A: 5 MV PREAMPLIFIER SUBASSEMBLY 




A2A2 


01205-61902 


A: 5 MV ATTENUATOR SWITCH ASSEMBLY 




A2C1 


0160-0917 


C: FXD MY 0.1 UF 20% 600VDCW MATCHED PAIR 




A2MP1 




NOT ASSIGNED 

\ 





# See introduction to thia section for ordering information 
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Tabled. Replaceable Parts in Reference Designation Order (Cont'd) 





<$ Pert No. 


Description ff 


Note 


A2NP2 


01200-60603 


SHlELDl AMPL 1F1ER 




A2MP3 


012 00-2 3704 


SHAFT J8AL POT 




A2S1 


3100-1376 


SWITCH: LEVER (-COUPLING) 




A2S2 


3100-1376 


SWITCH: LEVER ( +COUPLING ) 




A2A1 


01205-66501 


A: 5 MV PREAMPLIFIER SUBASSEMBLY 




A2A 1C 1 


0121-0045 


ClFXp CER 7-45 PF 500V0CW 




A2A1C2 


0150-0012 


C:FX0 CER 0.01 OF 201 lOOOVOCW 




A2A1C3 


0121-004? 


ClFXO CER 7-45 PF 500V0CW 




A2A1C4 


0150-0012 


C:FXD CER 0.01 OF 20S lOOOVOCW 




A2AIC5 


0 160-2249 


CsFXD CER 4.7-0.25 PF 500VOCW 




A2A1C6 


0160-2249 


ClFXO CEH 5.7-0.75 PF SOOVDCN 




A2A 1C 7 


0160-0091 


ClFXO ELECT 10 UF ♦50-108 100VDCW 




A2A1C8 


0180-0091 


ClFXO ELECT 10 OF ♦50-101 100VDCW 




A2A1C9 


0 160-2914 


ClFXO CER 0.1 UF ♦80-201 50VDCW 




A2A 1C 10 


0160-2914 


ClFXO CER 0.1 UF +80-201 50V0CW 




A2A1CR1 


1901-0376 


0100E 1 SILICON 35 V — 




A2A1CR2 


1901-0376 


0100E 1 & 1 C ICON 357 




A2A1CR3 


1901-0376 


OlOOElSILlCUN 35V 




A2A1CR4 


1901-0376 


OlOOElSILlCUN 35V 




A2A1CR5 


1901-0040 


OlOOElSILlCUN 30MA 30WV 




A2A1CR6 


1901-0040 


OlOOElSILlCUN 30MA 30WV 




A2A101 


1855-0085* 


Q: FET SILICON DUAL 




A2A 102 


1853-0098 


UlSI PNP j 




A2A 103 


1 85 3—0098 


OlSl PNP 




A2A 104 


1853-0036 


Os SI PNP 




A2A 105 


1853-0036 


01 SI PNP 




A2A1R1 


075 7-0059 


RlFXO, MET FLM l ME COHN 14 1/2W 




A2A1R2 


0757-0059 


- • * 

RlFXO MET FLM 1 MEGOHM 11 1/2W 


’ 


A2A1R3 


068 7-1041 


RlFXO COMP 100K OHM 101 1/2W 




A2A»R4 


0687-1041 


RlFXO COMP 100K OHM 101 1/2W 




A2A1R1 


0684-3321 


RlFXO COMP 3300 OHM 101 1/4W 




A2A1R6 


0684-3321 


RlFXO COMP 3300 OHM 101 1/4M 




A2A 1R 7 


0684-3321 


RlFXO COMP 3300 OHM 101 1/4W 




A2AJRH 


0684-3321 


R:FXU CUHP 3300 OHM 10X 1/AM 




A2A1R9 


2100-2577 


Rl VAR COMP 1 OR/ 500 OHM 301 LIN 1/4W 




A 2 A IK 10 


0698-3136 


RlFXO MET FLM 17. 8K CHM 11 1/8W 




A2A 1R 1 1 




NUT ASSIGNED 




A2A 1R 12 


0698-3136 


RlFXO MET FLM 17. 8K OHM 11 1/8W 




A2A1R13 


0684-331 l 


RlFXO COMP 330 OHM 1 Cl 1 /4W 




A2AIK14 


0757-0398 


RlFXO MET FLM 75 OHM 11 1/8W 




A2A1R15 


0757-0447 


RlFXO MET FLM 16. 2K CHM 11 1/8M 




A2A1R16 


075 7-044 7 


RlFXO MET FLM 16.2K CHM 14 1/8W 
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Table 6-2. Replaceable Parts in Reference Designation Order (Cont'd) 



Reference 

Designation 


Part No. 


Description # 


Note 


A2A1R17 


0684-2 7 i 1 


RsFXO LUMP 2 7K OHM 104 1/4* 




A 2 A IK 18 


0684-2731 


RSFXO LUMP 27K OHM 104 1/4M 




A2A lH 19 


0684-1031 


RJFXO COMP 1 OR OHM 1 OX 1/4* 




A2A IK 20 


0684-1031 


RiFXO COMP lOK OHM IC4 1/48 




A2A1R21 


0684-2211 


Hi FXD COMP 220 UHM 104 1 /4H 




A2A1R22 


0684-2211 


HiFXO COMP 220 OHM 104 1/4* 




A2A1R23 


0684-2211 


RiFXO COMP 220 OHM 104 1/4W 




A2A1K24 


0684-6801 


RiFXO COMP 68 OHM 104 1/48 




A2A1R25 


•0684-6801 


KSFXO COMP 68 OHM 104 1/48 * 




A2A1R26 


075 7-0440 


RiFXO ME! FLM 7.50K 14 1/8* 




A2A1R27 


075 7-0*35 


r:fxd flk 39io' uhh k i/au 




A2A1R28 


075 7-0440 


RiFXO MET F.EM 7.50K 14 1/88 




A2A1R29 
> r 


075 7-0431 


RiFXO MET FLM 2.43K OHM IS 1/88 




A2A? 


01205-61902 


A: 5 MV ATTENUATOR SWITCH ASSEMBLY 




A2A2C1 


0130-0001 


CiVAK CER 7-45PF 500VOC8 




{ A2A2C2 


0130-0003 


CiVAR CER 1.5-7 PF NPO 




A2A7C3 


0140-0090 


CiFXU MICA 200 PF 54 




A2A2C4 


0130-0001 


CiVAR CER 7-45PF 500VOC8 




A2A2C5 


0130-0003 


CiVAR CER 1.5-7 PF NPO 




A2A7C6 


0140-0090 


Ci FXD MICA 200 PF 54 




A2A2R1 


0 75 7-0057 


RiFXO ME! FLM 990K UHM 14 1/2* 




A2A2K? 


0698-3109 


RiFXO MET FLM 10. IK OHM 14 1/8* 




A2A2R3 


0757-0057 


RiFXO MET FLM 990K UHM 14 1/28 




A2A2R4 


0698-3109 


RiFXO MET FLM 10. IK GHM 14 1/88 




A2A7K5 


0698-4492 


RiFXO FLM 32. 4K UHM 14 1/88 




A2A2R6 


0698-6742 


RiFXO FLM 10. dK OHM 14 1/88 




A2A2R7 


0698-3155 


RiFXO MET FLM 4.64K 14 1/88 




A2A2RB 


0698-6 735 


RiFXO FLM 1.71K UHM 14 1/88 




A2A2K9 


0698-6736 


RiFXO FLM 831 UHM 14 1/88 




A7A2K10 


0698-3122 


RiFXO MET FLM 412 UHM It 1/88 




A2A2K11- 
A2A7R 14 




NOT ASS 1 GNEO 


4 0 


A2A2K15 


2100-2622 


RiVAR COMP 2 00 UHM 304 LIN 3/108 




A2A2K16 


2100-261 7 


RiVAK COMP 4K UHM 104 10 CCLOG 1/48 




A2A2S1 


3100-2 524 


SKI rCHiKUTAKY 6 SECT 12 POSITION 




A 3 


01200-66504 


A DUAL CHANNEL OUTPUT AMPLIFIER 




A3C1 


0160-2240 


ClFXO CER 2.0 PF 500V0C8 


* 


A 3.(12 


0160-2240 


CiFXO CER 2.0 PF" 500VOC8 




A 3C i 


0160-2240 


ClFXO CER 2.0 PF 500VDC8 




A3C4 


0160-22>0 - 


CiFXO CER 2.0 PF 500V0C8 




A3C5 


0160-2(^37 


C: FXD CER 1.2 PF 500VDCW 




A 3C6 


0 160-^9 l 3 


CiFXO CER 0.01 UF +85-204 500V0C8 




A 3f. 7 


0140-0205 


CIFXO MICA 62 PF 54 




A 3C 8 


0140-0206 


CiFXO MICA 270 PF 54 




A3C9 


f 0140-020b 


CiFXO MICA 270 PF 54 




A3f.ll) 


0160-2203 


CiFXO MICA 91 PF 54 

— 
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Table 6-2. Replaceable Parts in Reference Designation Order (Cont'd) 



deference 

Designation 


$ Part No. 


Description # , 


Note 


ASCII 


0160-2203 


ClFXO MICA 91 PF 5* 




A 3C12 


0140-0206 


ClFXO MICA 270 PF 5* 




A 3C 1 3 


0160-2930 


CxFXD CER 0.01 UF *80-20* 100V0CM 




A3C14 


0180-0091 


CxFXD ELECT 10 OF *50-101 100VDCM 




A3C15 


0180-0091 


CxFXD ELECT *0 OF *50-10* 100VDCM 




A3CRI 


1901-0040 


01 ODE! SILICON 30MA 30MV 




A BCr? 


1901-0040 


01 OOE s S 1 L I CON 30MA 30MV 




A3CR3 


1901-0050 


01 ODE : S I L ICON 75V 




ABCR4 


1901-0040 


01 OOE x S 1L ICON 30MA 30MV 




A3CR5 


1901-0040 


D100EX SILICON 30MA 30MV 




A3CR6 


1901-0050 


01 OOE x SILICON 75V 




A BCR 7 


1901-0040 


0100E X SILICON 30MA 30WV 




A 3CRB 


1901-0040 


OIOOE SILICON 30HA 30HV 




A3CR9 


1901-0050 


01 OOE x S 1L ICON 75V 




A BCR 10 


1901-0040 


01 OOE x SILICON 30MA 30MV 




A BCR 1 1 


1901-0040 


OlOOExS IL1C0N 30MA 30UV 




A3CR12 


1901-0050 


01 OOE X SILICON 75V 




A3CR13 


1901-0040 


0100EXSIL1C0N 30MA 30MV 


, f 


A BCR1 4 


1901-0040 


DIODE X SIL ICON 30MA 30MV 




ABCR1 5 


1901-0050 


OIOOE x S I L ICON 75V 




A3CR16 


1901-0040 


01 OOE X SILICON 30MA 30NV 




A3CR17 


1901-0040 


OIOOE x S 1 L ICON 30MA 30MV 




A3CR18 


1901-0040 


OIOOE x S 1L I CON 30MA 30NV 




A3CK19 


1901-0040 


OIOOE x S IL I CON 30MA 30NV 




A BCR? 0 


190 1-0040 


OIOOE X S I L I CON 30MA 3 OMV 




A BCR? 1 


1901-0040 


OIOOE X SILICON 30NA 30HV 




A3CR22 


1901-0040 


01 OOE 1 S IL 1 CUN 30HA 300V A 




A3CR23 


1901-0040 


OIOOE X S 1 L ICON 30MA 30WV 




A3CR2 4 


1901-0040 


01 OOE X S I L ICON 30MA 30WV 




A 3CR? 5 


1901-0040 


OIOOE X S I L ICON 30MA 3 OMV 




A BCR? 6 


1901-0040 


OIOOE X S 1 L 1 CON 30MA 30WV 




A3CR27 


1901-0040 


DIODE XS IL ICON 30MA 30MV 




A3CR? 3 


1901-0040 


01 OOE x S IL ICON 30MA 30WV 




A3CR29 


1901-0040 


OIOOE X S I L ICON 30MA 30MV 




A3CR30 


1901-0040 


OIOOE X S IL 1 CON 30MA 30UV 




A3CR31 


1901-0040 


OIOOE X S I L ICON 30MA 30MV 




A 311 


9140-0137 


CO IL x F XO RF 1000 UH 5* 




A 3L? 


9140-0137 


COIL x FXO RF 1000 UH 5* 




A 3L 3 


9140-0137 


COIL X F XO RF 1000 UH 5* 




A3L4 


9140-0137 


COILXFXD RF 1000 UH 5* 




A3MP1 


01200 - 01201 


BRACKET: MODE SWITCH MTG. 




A3MP? 


1205-0095 


HEAT SINKS TRANSISTOR 




A 301 


1853-0098 


Ox SI PNP 




A 302 


185 3-0098 


Ox SI PNP 




A 303 


1854-0215 


Ox SI NPN 




A 304 


1854-0215 


OX SI NPN 




A 305 


1854-0234 


Ox SI NPN 
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Table 6 2. Replaceable Parts in Reference Designation Order (Cont'd) 



Reference 

Designation 


($) Part No. 


Description ft 


Note 


A 306 


1854-0234 


0: SI NPN 




A307 


1854-0215 


0: SI NPN 




A 308 


1854-0215 


0: SI NPN 




A 309 


1854-0215 


01 SI NPN 




A 3010 


1854-0215 


0:SI NPN 




A 301 1 


1854-0234 


0: Si NPN 




A 3012 


1854-0234 


0: SI NPN ^ 




A 30 13 


1854-0022 


0: SI NPn 




A 30)4 


1854-0022 


0: S I NPn 




A 30 IS 


1853-0049 


01 SI PNP 




A 30 1 6 


1853-0049 


0:S1 PNP 




A 30 17 


1854-0022 


01S1 NPN 




*3018 


1854-0022 


01 SI NPN 




A 3K 1 


0 75 7-04 16 


BiFXO H£J FLN 511 UHH U 1/8H 




A 3R 2 


0684-8221 


R*'FX0 CUMP 8200 OhH 10* 1/4* 






0698-344 7 


HlFXO MET FLM 422 UHH 1* 1/8* 






2100-2578 


8:ViK LUHF 5 X.1.5K OHM 30* LIN 1/4M 






0684-822 1 


HlFXD CUHP 8200 OHH 10* 1/4W 






0684-221 1 


klFXO CUMP 220 UHH 1C* 1 /4W 




A 3R 7 


0684-221 1 


KlFXU COMP 220 OHM 10* 1 /4W 






0683-3935 


RlFXJ CUMP 39K UHH 51 1/4* 






0683-3935 


KlFXO CUMP 39K OHM 5* 1/4* 






075 7-0822 


KlFXO FLM 1.30K OHM U 1/2* ‘ 


‘ 


A 3M 1 1 


0757-0822 


KlFXO FLM 1.30K OHM If 1/2* 




A 3K 12 


076 7-0008 


KlFXO MET UX FLM 10K OHM 5* 3* 






076 7-0008 


KlFXO MET UX FLM 10K UHH 5* 3* 






0757-0416 


KlFXO MET FLM 511 OHH 1* 1/0* 






0757-0416 


RlFXO MET FLM 511 UHH 1* 1/8W 






0698-3447 


KlFXO MET FLM 422 UHH 1* 1/8* 




A3R1 7 


0683-3935 


KlFXO COMP 39K OHM 5* 1/4* 






0683-3935 


KlFXO CUMP 39K OHM 5* 1/4* 






076 7-0822 


RlFXO FLM 1.30K UHM 1* 1/2* 






075 7-0822 


KlFXO FLM 1.30K UHM 1* 1/2* 






075 7-044 2 


KlFXO MET FLM 10. OK U 1/8* 




A3K22 


0683-3935 


KlFXO COMP 39K UHM 5* 1/4^ 






075 7-0274 


KlFXO Mfc T FLM 1.21K UHM 1* 1/8* 






0757-0274 


K:FXJ Htl FLM 1.2LK CHM L* 1/6W 






0757-0445 


KlFXO FLM 13K UHM 1* 1/8* 






0757-04 16 


KlFXO MET FLM 511 OHH 1* 1/8* 




A 3K27 


0698-344 7 


KlFXU MET FLM 422 OHH 1* 1/8* 






0757-0822 


KlFXO FLM 1.30K UHM 1* 1/2* 






075 7-0822 


KlFXO FLM 1.30K UHM 1* 1/2* . 






076 7-0008 


KlFXO MET UX FLM 10K OHM 5* 3* 






0 76 7-0008 


KlFXD MET UX FLM 10K UHM 5* 3* 




A 3k 3? 


0 75 7-0401 


KlFXU MET FLM 100 UHM 1* 1/8* 






0757-0456 


KlFXD MET FLM 43. 2K UHM 1* 1/8* 




A 3K 34 


U 68 4- 1 0 5 1 


KlFXO CUMP 1 MEGOHM 10% 1/4W 






0757-0442 


KlFXO MET FLM 10. OK 1* 1/8* 
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Table 6-2. Replaceable Parts in Reference Designation Order (Cdnt'd) 



Reference 

Designation 


<$) Part No. 


Description # 


Note 


A 38 36 


075 7-0486 


RSFXO MET FLM 7 5 OK OHM IS 1/8W 




A 38 37 


0698-3457 


R: FXD MET FLM 316K OHM IS 1/8W 




A 38 38 


0684-1541 


RSFXO COMP 150K OHM 10S 1/4M 




A3R 39 


0757-0433 


R:FXD MET FLM 3.32K GHM IS 1/8M 




A 3840 


0757-0446 


RSFXO MET FLM 15. OK GHM IS 1/8W 




A 38 4 1 


075 7-0438 


RSFXO MET FLM 5. UK IS 1/8W 




A 3842 


0757-0433 


8SFX0 MET FLM 3.32K GHM IS 1/8W 




6 3843 


075 7-0458 


RSFXO MET FLM 51. IK CHM IS 1/8M 




A 38 44 


075 7-0467 


RSFXO MET FLM 121K OHM IS 1/8W 




A 38 45 


0698-5102 


RSFXO COMP 1.2 MEGOHM 10S 1 /4W 




A 38 46 


075 7-0467 


RSFXO MET FLM 121K OHM IS 1/8M 




A 38 47 


0698-5102 


RSFXO COMP 1.2 MEGOHM 10S 1 /4M 




A 3848 


0757-0443 


RSFXO MET FLM 11.0K OHM IS 1/8W 




A3R49 


075 7-0458 


RSFXO MET FLM 51. IK OHM IS 1/8W 




A 38 50 


0757-0438 


RSFXO MET FLM 5. UK IS 1/8W 




A 38 5 1 


0757-0433 


RSFXO MET FLM 3.32K OHM IS 1/8W 




A 38 52 


0757-0441 


RSFXO MET FLM 8.25K IS 1/8W 




A 38 53 


0757-0431 


RSFXO MET FLM 3.32K OHM IS 1/8W 




A 38 54 


0757-0446 


RSFXO MET FLM 15.0K OHM IS 1/8M 




A 38 55 


0684-1541 


RSFXO CUMP 150K OHM 10S 1/4M 




A 38 56 


075 7-0414 


RSFXO FLM 432 OHM IS 1/8M 




A3857 


0757-0414 


Rt FXD FLM 432 OHM IS 1/8W 




A 3858 


0684-4711 


RSFXO CUriF 470 OHM 1 OS 1/4M 




A3R59 


0698-0085 


RSFXO MET FLM 2.61K GHM IS 1/8W 




A 38 60 


075 7-0289 


RSFXO MET FLM 13. 3K OHM IS 1/88 




A 38 6 1 


0757-0394 


RSFXO MET F4M 51.1 OHM IS 1/8M t 




A 386? 


075 7-0397 


RSFXO ME T dNiM 68.1 OHM IS 1/BW J 




A 3S 1 


3 10Q-137 7 


t? 

SMI TCHsRbT ARY SECT ION 5 POSIJION ’ 




A3W1 


01200-61603 


CABLE 




A4 


01200 - 63503 


A: HORIZONTAL li/IODuh#,. 




A4A1 


01200-66508 


A: SWEEP CIRCUIT 




A4A2 


01200 - 61902 


A: SWEEP TIME SWITCH v 

C: VAR CER 5-25 PF *IP0 




A4C1 


0130-0016 




A4C2 


0180- 0155 


C: FXD ELECT 2.2 UF 20%^9vfew 
C: FXD ELECT 2.2 UF 20% 20VDC^I 




A4C3 


0180-0155 








/mu 




A4DS1 




DS: NSR P/O A4S6 ®! j, 1 




A4MP1 


01200-60602 


SHIELD: SWEEP ASSY 




A4R1 


01200 - 61501 


RESISTOR: MODIPIED % 




A4R2 


0757 - 0350 


R: FXD MET FLM 909K OHM 1% 1/4W 




A4R3 


2100 - 2613 


R: VAR CARBON 100K OHM 20% LIN 1/5W t 




A4R4 


2100-1509 


R: VAR 20K OHM 20% LIN 1/3W 




A4S1 


3100- 1375 


SWITCH: LEVER (SOURCE) 




A4S2 


3100- 1374 


SWITCH: LEVER (COUPLING) 


n- 


A4S3 




SWITCH: ( TRIGGER LEVEL) NSR P/O A4R3 


' 


A4S4 


3100- 1373 


SWITCH: LEVER (SLOPE ) 




A4S5 


3100- 1372 


SWITCH: LEVER (MODE ) 


~ 


A4S6 


3101 - 0944 


SWITCH: PUSHBUTTON SP ST 




A4W1 


01200 - 61607 


LEAD: TWIN OUTPUT 


t 



# See introduction to this section for ordering information 
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Table 6-2. Replaceable Parts in Reference Designation Order (Cont'd) 



1 — Tin MJ. ■ 
■■imfTjnK™ 


($) Part No. 


Description ft 


Note 


AAAI 


0 1200-66508 


A: SWEEP CIRCUIT 






AAA If. 1 


0160-2959 


CiFXO CfcK 1000 PF +100-0* 600V0CH 






AAA 1 C2 
AAA1C3 
AAA1CA 
AAA ICS 
AAA1C6 


016 0-2917 
016 0-2917 
0160-2917 
0160-2917 
0160-2917 


C: FXO CER 0.05 UF +80-201 IOOVDCM 
C: FXO CER 0.05 UF +80-20* IOOVDCM 
Ci FXD CER 0.05 UF +80-20* IOOVDCM 
CsFXD CER 0.05 UF +80-20* IOOVDCM 
'Ci FXD CER 0.05 UF +80-201 IOOVDCM 


•* 




AAAIG7 
AAA | CM 
AAA1C9 
AAA 1C 1 0 
A A A 1 C 1 1 


0180-0155 
0 160-22 S 8 
0 160-22 S6 
01A0— 019tf 
0160-2917 


* CiFXO ELECT 2.2 UF* 20*,2 0VDCM 
C: FXO CER U PF 5* 500VOCM 
C SFXU CER 11 PF 5* 500V0CM 
C: FXO MICA 200 PF 5* 

C: FXO CER 0.05 UF +80-20* IOOVDCM 






AAAICI? 
AAA 1 C 1 3 
AAAICIA 
AAA1C1S 
AAA 1C lb 


0160-22S8 
0160-2917 
0160-2959 
0 180-0 15S 
0 1S0-0 115 


Ci FXO CER 11 PF 5* 500VOCM 
C: FXO CER 0.05 UF +80-20* IOOVDCM 
C: FXD CER 1000 PF +100-0* 60CV0CH 
CiFXO ELECT 2.2 UF 20* 20VOCM 
C: FXO CER 27 PF 10* 500VDCW 






AAA1C1 7 
AAA 1C 1 8 
AAA1C19 
AAA IC20 
AAA1C21 


0160-291 7 
0160-2917 
0160-2258 
0160-2258 
0 1A0-0 198 


Cl FXD CER 0.05 UF +80-20* 100V0CM 
C:FXD CER 0.05 UF +80-20* IOOVDCM 
C: FXO CER 11 PF 5* 500V0CM 
Cs FXO CER 11 PF 5* 500VDCM 
CiFXO MICA 200 PF 5* 






AAA 1C22 
AAA1C23 
AAA1C2A 
AAA1C25 
AAA1C26 


0150-0115 
0 1A0-0 198 
0150-0115 
0160-2913 
01AO-0198 


C: FXO CER 27 PF 10 * 500VOCM 
Ci FXO MICA 200 PF 5* f 

Ci FXO CER 27’,PF 10* 500V0CM 
Ci FXO CER 0.0^ UF +85-20* 500V0CM 
Ci FXO M-tCA 200 PF 5* 






A A A 1 C 2 7 
AAA1C28 
AAA 1C29 
AAA 1 C 30 
A A A 1 C 31 


0 1A0-0207 
0160-2917 
0 1A0-O20 7 
0160-291 7 
0160-291 3 


Ci FXO MICA 330 PF 5* 

Ci FXO CER 0.05 UF +80-20* IOOVDCM 
Ci FXO MICA 330 PF 

Ci FXO CER 0.05 UF +80-20* IOOVDCM 
Ci FXO CER 0.01 UF +85-20* 500VDCM 






| AAAIC32 


0150-0115 


Ci FXD CER 27 PF 10* 500VDCM 






AAA1CK1 


1 90 l-OOAO 


01 (JOE : 5 1 L 1 CUN 30MA 30MV 






AaAICH? 
AAA1CN3 
AAA1CKA 
AAA 1 CHS 
AAAICK6 


1 90 1-00A0 
190 l-OOAO 
1912-0009 
190 l-OOAO 
190 l-OOAO 


OIUOE i S 1 L ICON 30MA 30MV 
01 OOEi S 1 L ICON 30MA 30MV 
OIUOE TUNNEL iUERMANlOM 1N3712 
OIUOE :S I L ICON 30MA 30MV 
OIUOE IS 1L1C0N 30MA 30MV 






AAAICK7 
AAA 1LK8 
AAAICK9 
AAA ICKI 0 
AAA 1CK1 I 


190 l-OOAO 
190 l-OOAO, 
1901-0376 
1 90 l-OOAO 
190 l-OOAO 


01 ODE i S IL ICON 30MA 30MV 
0|00E i S 1L ICON 30MA 30MV 
OIOOEiSlLlCUN 35V 
OlOUEi^JLICUN 30MA 30MV 
01 ODE i S I L I CON 30MA 30MV 

fi 


* 








' \ 


• 




i 




< 

t. 


r 
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A4A1CR12 


190 1-00A0 


OIUDtJSIlICON 30HA 30MV 




A4A1CR1 3 


1910-0016 


DIODE: GERMANIUM 100HA/0.85V 60PIV 




A4A1CR14 


190 1-0.0 AO 


0100E : S 1L ICON 30HA 308V 




A4AICR15 


1901-00A0 


0100E : S 1 L ICON 3.0 MA 308V 




A4A1CR16 


1 90 1-0040 


01 OUE: SILICON 30MA 308V 








• 




A4A1CR17 


1901-00A0 


DIODE : S I L ICON 30MA 308V 




A4A101 


1854-0071 ' 


OlSI NPN 1 SE4.CC FED FROM 2N3704I 


.. 


AAA 102 


1854-0071, 


?3 SI NPNt SELECTED FROM 2N 97041 




AAA 103 


185 3-*0036 


— -a<'0:SI PNP . ../■ 




AAA10A 


1854-0071 


ysiisi NPNt SE'LEC'TEQ FROM 2NJT04J a- %?jT 




AAA 1 US 


1854-0071 


NPNISfttCTtO FROM 2N37043 * t' .» « / 




AAA 106 


1854-0071 


0Hl NPNt SELECTED FROM 2N370AI 




AAA107 


1854-0071 


OS SI NPN ( SELEC T EO FROM 2N3704) 




AAA 108 


1853-0036 


u: SI PNP 




AAA 109 


1854-0215 


0: SI NPN 




AAA 10 10 


1854-0071 


0: SI NPN ( SELECT ED FROM 2N3704) 




AAA101I 


1853-0036 


0: SI PNP 




AAA 1012 


1854-0071 


0: SI NPNt SELECTED FROM 2N3704) 




A4A1013 


l85 3-003'6 


0: SI PNP 




AAA 101 A 


185 3-0036 


03 SI PNP 




AAA 10 IS 


1853-0036 


0: SI PNP 




AAA 10 16 


1855-0090 


0: FET N-CHANNEL 




AAA 101 7 


1854-0071 


0: SI NPNt SELECTED FROM 2N3704) 




AAA 1018 


1853-0036 


0: SI PNP 




AAA 1019 


1853-0036 


0: SI PNP 




AAA 1020 


1 854— Q07 1 


0: SI NPN (SELECTED FRCM 2N370A) 




AAA 1021 


1853-0036 


0: SI PNP 




AAA 1022 


1854-0071 


0: Si NPNt SELECTED FROM 2N3704I 




AAA 1023 


1853-0036 


0: SI PNP 




AAA102A 


1854-0071 


0: Si NPNt SELECTED FRCM 2N370A) 




AAA102S 


1854-0071 


**>0*SI NPNt SELECTED FRCM 2N37041 




AAA 1026 


1853-0036 


( 03 SI PNP 




AAA1R1 


0698-509 2 


R 3 FXD FLM 16 OK OHM 11 1/88 




AAA1R2 


0757-0976 


R : FXO FLM 150K UHM 21 1/88 




AAA IR 3 


0757-042/ 


R: FXD MET FLM 1 . 5K 14 1/88 




AAA IRA 


0757-0289 


R: FXD MET FLM 13. 3K CHM 14 1/88 




A4A1H5 


0687-1531 


R3 FXD COMP 15K OHM 104 1/28 $ 




AAA 186 


0757-0443 


H3FX0 MET FLM ll.OK OHM 14 1/88 




AAA1R7 


0757-0959 


R3FXD FLM 30K UHM 24 i/88 




AAA1R8 


0757-0914 


R3FXD FLM 390 OHM 24 1/88 




AAA1R9 


0757-0964 


R: FXO FLM A7K UHM 24 1/88 




AAA IK 10 


2100-0347 


R: VAR COMP 4 X 25K UHM 304 LIN 1/48 




A4A1RU 


068 4-2231 


R3FX0 COMP 22K OHM 104 1/48 




AAA IR 12 


0761-0027 


R1FXD Mfc T UX 2/00 UHM 5X 1U 




A4A1R13 


0684-2201' 


R: FXO CUMP 22 OHM 101 1/A8 




AAA IR 14 


0684-2231 


K: FXO COM P 22K UHM 1 C4 1 /A8 




AAA IK 1 S 


0684-2231 


R: FXD COMP 22K UHM 1C4 1/48 

\ 

\ 





ft See introductiori to this section (or ordering information 
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Model 1205A/B 



Section VI 



Table 6-2. Replaceable Parts in Reference Designation Order (Cont'd) 





$ Part No. 


Description # 


IC1 


A4A1K16 


068A-2211 


H:FXU COMP 220 OHM ICS 1/4M 




A4A1KI7 


068A-22 1 I 


KiFXO CUPP 220 OHM 10 X 1 /4N 




A4A1R18 


068 A-A7A1-' 


KSFXU COMP 47 OK OHM 10* 1/4M J 




A4A1R19 


075 7-092 A 


RJFXO ME T ELM IK OHM 2S 1/8M f 




A4A1R20 


0757-0952 


RJFXO FLM 15K OHM 2S 1/8M j 




A4A1R21 


2 100-09A0 


HI VAR CUMP 500 OHM 20* LIN 1/4N 




A4A1H22 


0698-68 1 A 


Rs FXO FLM 10K OHM 2S 1/4M 




A4A1K 23 


0684-2231 


RlFXO COMP 22 K OHM 1 OS 1 /AM 




A4A1R 2b 


075 7-0935 


* R: FXO FLM 3K OHM 2* 1/8M 




A4A1R25 


0684-3331 


R: FXO, COMP 33K OHM 1 OS 1 /4U 






075 7-091 A 


8 J FXO FLM 390 OHM 21 1/8W 




fc A4A1R27 


0757-0962 


R J FXO FLM 39K OHM 21 1/8M 




A4A1R28 


0684-2211 


HI PHD COMP 220 OHM 10* 1/4M 




A4A1R29 


07600028 


R:FXD METOX 6.2K OHM 2% 1W 




A4A1R30 


076 7-0928 


RJFXO FLM 1.5K OHM 2S 1/8W 




A4A1H31 


068A-2231 


RJFXO COMP 22 K OHM 1 OS 1/4H 




AAA 1H 32 


0684-224 1 


RJFXO COMP 220K OHM 10S 1/4M 




AAA 1R 33 


0684-221 1 


RJFXO COMP 220 OHM ICS 1 /AW 




AAA 1 R 34 


2 100-2581 


R J VAR COMP 2 X 2 OK OHM 20S LIN 1/4M 




AAA IR 35 


0684-2211 


RJFXO COMP 220 JHM 10S 1/4W 




AAA 1R 36 


2100-0381 


R J VAR COMP 25K OHM 30S LIN 1/4M 




AAA iR 37 


0757-0972 


RJFXO FLM 100K OHM 21 1/8W 




AAA 1R 38 


0757-0457 


RJFXO MET FLM 47. 5K OHM IS 1/8M 




AAA 1R 39 


0684-3331 


R J FXO COMP 33K OHM 1 OS 1 /AM 












AAA IRA I 


V 

0684-2211 


RJFXO COMP 220 OHM 10S 1 /AM 




AAAIRA2 


0684-3331 


RJFXO COMP 33K OHM 10S 1 /AM 




AAA IR A3 


0757-0928 


RJFXO FLM 1.5K OHM 2S 1/8M 




AAA1RAA 


075 7-0972 


RJFXO FLM 100K OHM 2 t 1/8M 




AAA1RA5 


0757-^0964 


RJFXO FLM 47K OHM 2S 1/8M 




AAA1RA6 


0698-3155 . 


RJFXO MET FLM 4.64K IS 1/8M 




AAA1RA7 


0757-0453 


RJFXO MET FLM 30. IK OHM IS 1/8M 




AAAI R 48 


0757-0449 


RJFXO FLM 2 OK OHM IS 1/8M 




A4A1R49 


0757-0914 


RJFXO FLM 390 OHM 2S 1/8M 




A AA IR 50 


0698-6816 


RJFXO FLM 6.2K OHM 2S 1/4M 




AAA1R51 4 


0757-0931 


RJFXO ME 1 FLM 2K OHM 2S 1/8M 




A AA IR 52 


0757-0972 


RJFXO FLM 100K OHM 2S 1/8M 




A AA IR 53 


/ 0757-095 2 


RJFXO FLM 15K OHM 2S 1/8M 




AAA1R5A 


068 4-4741 


RJFXO CUMP 4 7 OK OHM 10S 1/4M 




A AA IR 55 


0684-3331 


RJFXO COMP 33K OHM ICS 1 /AM 




A AA 1 R 56 


075 7-0288 


RJFXO MET FLM 9.09K IS 1/8M 




A AA IR 57 


0684-2201 


RJFXO CUMP 22 OHM 101 1/4M 




AAA1R58 


0684-2201 


RJFXO CUMP 22 OHM 101 1/4M 




AAA IR 59 


0757-0924 


RJFXO MET FLM IK OHM 2S 1/8M 




A4AIR6G 


0684-1041 


RJFXO CUMP 100K OHM 10S 1/4M 




AAA1R6I 


0684-1041 


RJFXO CUMP 100K OHM 101 1/4M 




AAA1R62 


0757-0935 


RJFXO FLM 3K OHM 21 1/8M 




A4A1R63 


0757-0972 


RJFXO FLM 100K OHM 21 1/8M 




A4A1K64 


0757-0964 


RJFXO FLM 47K OHM 21 1/8M 

• V 





ft See introduction to thii section for ordering information 
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Section VI 



Model 1205A/B 



Table 6-2. Replaceable Parts in Reference Designation Order (Cont'd) 



B— :ri(1TT7f7~^ 


Part No. 


Description # 


Note 


, A4A1R65 

A4A1R66 
A4A1R67 
A4A1H6B 
A4A1R69 


0757-0757 
0757-0281 
069 8-681 A 
0757-09AA 
0698-3450 


RtFXO NET FLM 15K OHM 18 1/4W 
RsFXO MET FLM 2.74K OHM 18 1/8H 
R: FXO FLM 10K OHM 28 1/AH 
RtFXO FLM 6.BK OHM 28 1/8W 
R: FXO NET FLM 42. 2K OHM 18 1/8H 




AAA IK 70 
AAA 1R 71 
AAA 1R 72 
A4A1R73 
AAAIR7A 


068A— 1051 
0757-0952 
0757-0289 
0684-2231 
0757-0976 


RiFXD COMP 1 MEGOHM 10% 1/4W 
Rt FXO FLM 15K OHM 28 1/8H 
RtFXO MET FLM 13. 3K OHM 18 1/8H 
RtFXO COMP 22K OHM 108 1 /4U 
RtFXO FLM 150K OHM 28 1/8U 


- • 


AAA 1R 75 
AAA IR 76 
AAA IK 77 
AAA IK 78 
AAA 1R 79 


0757-0959 

0757-0095 

0757-0950 

0757-0928 

0757-0930 


RtFXO FLM 30K OHM 28 1/8H 
RtFXO MET OX 5100 OHM 28 1/2H 
RtFXO FLM 12K OHM 28 1/8H 
RtFXO FLM 1.5X OHM 28 1/8H 
RtFXO FLM 1.8K OHM 28 1/8U 


* 


AAA1RH0 

A4A1R01 

AAA1R82 

A4A1RB3 

AAAIR8A 


0698-6815 
0757-094A 
0757-0940 
075 7-0956 
0757-0930 


RtFXO FLM 1.8K OHM 28 1/4W 
RtFXO FLM 6.8X OHM 28 1/8M , 

RtFXO MET FLM 4.7K OHMS 2% 1/8W 
RiFXD FLM 22K OHM 28 1/8H p 

RtFXO FLM 1.8K OHM 28 1/0* ' 




A4A1R65 

AAA1R86 

AAA1R87 


0684-2211 

0698-3155 

0698-3155 


RtFXO COMP 220 OHM 108 1/4*^'* 
RtFXO MET FLM 4.64K 18 1 /0H 
RtFXO MET FLM 4.64K 18 1/8U 




A4A1VR1 


1902-0025 


01 OOE * 6RE AKOOHN t 10. 0 V 58 400 MH 




AAA1WR2 

A4A1VR3 


1902-0055 

1902-0049 


0100E BREAKDOWN: 14. 7 V 108 
OlOOEtBREAKOOHN 6.19V 58 




A.AA2 


0 1200-6 19Q2 


A: SWEEP TIME SWITCH 




AAA2C1 


0170-0022 


T 

Cl FXO MY 0.10F 208 600VOCM 




AAA2C2 

AAA2C3 

AAA2CA 

AAA2C5 

AAA2C6 


0160-2204 

0160-2258 

0150-0093 

0160-3133 

0170-0063 


Ct FXO MICA 100PF 58 

Ct FXO CER 11 PF 58 500VDCH 

C.l FXO CER 0.01 OF *00-208 100V0CH 

Ct FXO MY 2 UF 108 lOOVOCU 

Ct FXO MY 0.02 UF 108 400VDCU 


> 


AAA2C7 

AAA2C8 

AAA2C9 


0160-0168 
0 160-0 1 9A 
0160-0155 


Ct FXO MICA 0.1 UF 108 20CV0CH 
Ct FXO MY 0.015 OF 108 
Ct FXO MY 3300 PF 108 




AAA2CRI 


1901-0040 


D100E t S 1L ICON 30MA 30WV 




AAA2CK2 


1901-0040 


OlOOE t & 1 L ICON 30MA 30HV » ^ 




A4A2MP1 


3130-0038 


COUPLER! SH ITCH SST U-SHAPfcO 




A4A2MP? 


01200-01203 


BRACKET! SHEEP SHlTCH MOUNTING 




A4A201 


1854-0358 


OtSl NPN 





ft See introduction to this section for ordering information 
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Model 1205A/B , . Section VI 

* i / • ' ,4 



Table 6-2 Replaceable Parts in Reference Designation Order (Cont'd) 



Reference 

Designation 


<$) Part No. 


Description # 


Note 


A4A2H1 


0696-4009 


RiFXO FLM 5 OK OHM 14 1/86 




A4A2K2 


0767-0453 


fliFXO Htr FLU 3*0 . IK GHH IX 1/m. 




A4A2 R3 


0757-0442 


R:FX1> MET FLM 10. OK 1* 1/86 




A4A2R4 


0757-0442 


RiFXO MET FLM 10. OK 1* 1/86 




. A4A2R5 


2100-2616 


RsVAR COMP 7K/25K OhM 30/20* LIM 




' A4A2R6 


• 0698-5092 


RtFXO FLM 160K OHM 1* 1/86 




A4A?k7' 


0757-0959 


Ri F.XO FLM 30K OHM 2* 1/86 




A4A2R6 


0757-0124 


RiFXO MET ELM 39. 2K CHM 1* 1/86 




A4A2R9 


0757-0479 


Rs FXO MET FLM 392K OHM 1* 1/8W 




A4A2R10 


0757-0471 


R :FXO MET FLM 182K OHM 1* 1/86 




A4A2R11 


0696-4482 


RiFXO FLM 17. 4K OHM 1* 1/68 




t; A4A2R1? 


0757-0472 


R:FXO MET FLM 200K OHM 1* 1/86 




A4A2R13 


0757-0465 


R: FXO MET FLM 100K 1* 1/86 




A4A2K14 


0696-6733 


ili FXO FLM 30 MEGOHM U 16 




A4A2R1S 


0698-7091 


R s FXO MET FLM 10 MEGOHM 1* 1/26 




A4A2R16 


0698-7091 


RiFXO MET FLM 10 MEGCHM 1* 1/26 




A4A2R 1 7 


* 0757-0344 


“ * R:FXO MET FLM 1.00 MEGOHM 1* 1/46 




• A4A2R18 


0757-0344 


RJFXO MET FLM 1.00 MEGOHM IS 1/46 




A4A2R19 


0757 0950 


R: FXD MET FLM 12K 2% 1/8W 




A4A2S1 


3100-1378 


switchs rot ary dual, detent 


*ul 


A4A261 


01200-61605 


CABLES S6EEP SWITCH 




A5 


01200-66514 


ASSV1L06 voltage power supply 




A5C 1 


0180-2138 


CiFXO ELECT 150 OF ♦ 50-1C* 250VCC-* 


* • ' 


A SC 2 


0180-2159 


CiFXO ELECI 300 OF ♦75-10* 150VOCW 




A SC 3 


0160-0168 


CiFXO MICA 0.1 U F 10* 2 0CV0C6 




ASCS 


0180-2.134 


CiFXO ELECT 20 UF ♦50-10* 100VDC6 




ASCS 


0 180-2 1 59 


CiFXO ELECT 300 OF ♦75-1C* 150V0C6 




A SC 6 ' / 


0160-0166 


CiFXO MICA 0.1 UF 10* 200VOC6 ^ 




A SC 7 


0180-0155 


CiFXO ELECT 2.2 OF 2CX 2CV0C6 




A SC 8 


0180-1731 


C:fXD ELELT 4.7 UE 1 0* bO*DC. 


. 


A SC 9 


0180-21 34 


CiFXO ELECT 20 UF ♦50-10* 100VOC6 


* 


A5CR1 


1901-0040 


01 OOE i S 1 L ICON 30MA 306V 


- 


ASCR2 


1901-0028 


UlOOEi SILICON 0.75A 400P1V 




A SC H -t 


190 1-0028 


01 OOE i S 1 L ICON 0.75A 400P1V 


■ A 


A5CR4 


1901-0028 


DlOOE i S 1 L ICON 0.75A 400PIV 




A SCRS 


190 1-0028 


01 OOE i S 1 L ICON 0.75A 400P 1 V 




ASCk 6 


1901-0026 


01 (JOE S S ^L ICON 0.75A 200P1V 


< 


A SCR 7 


1901-0026 


01 OOE i S 1 L 1 CON U.79A 2 OOP 1 V 




A SCR 8 


1901-0026 


OIOOEiSILlCoN 0.7 t>A 200P1V 




ASCR9 


190 1-0026 


01 OOE i S I L I LON 0.7 SA 20CP1V 




A SC R 1 0 


1901-0040 


01 OOE I S I L ICON 3UMA 3C6V 




A SCR 1 1 


1901-0040 


01 OOt i S 1L ICON 30MA JOwV, 





# See introduction to this section for ordering information 




Modal 1205A/B 



Table 6-2. Replaceable Parts in Reference Designation Order (Cont'd) 





$ Part No. 


Description # 


isaza 




190 1-0040 


UIOOE:Slt.ICON 3 OH A 30HV 




■ Hi' LH* 


1901-0024 


DIOOEs SILICON 0.75A 200P1V > /• 




AKR14 


1901-0026 


01 DOE s S I L ICON 0*754 20fcPIV 




4 Km s 


1901-0026 


0100E : S 1L ICON 0*754 200PIV 


, 


A5CR16 


1901-0026 


0100E i SILICON 0.754 200PIV 


* i' 






v 




A5CR17 


1901-0026 


OIOOE sS I L ICON 0.754 200P1V 




A5CR1 8 


1901-0040 


DIOOEsSlLlCON 30MA 30MV 




A5CR19 


1901-0040 


DIOOEsS 1L1CON 30H4 304V 




4KV0 


1901-0040 


DIODE * S 1L ICON 3 OKA 304V 




A5CR21 


1901-0026 


DIOOEsSlLlCON 0.754 200P1V 


, 


ASM 


2110-0004 


FUSE 3 CARTRIDGE 1/4 AMP 250V 






2110-0269 


CtlPlFUSE 0.250* 01A 


f 


45 F2 


2110-0012 


FUSE 3 CAM FRIDGE 0.541230V OPERATION) 






2110-0269 


CLIP: FUSE 0.250- 01A 




A5F3 


2110-0012 


fUSE 3 CARTRIDGE 0.541 230V OPERATION) 






2110-0269 t 


CLIP3FUSE 0.250- DlA * 




4501 


1853-0020 


03 SI PNP (SELECTED FROM 2N3702I 




4502 


1854-0071 


03S1 NPNl SELECTED FROM 2N3704) 




4503 


1853—0036 


03 SI PNP 




4504 


1854-0022 


03 SI NPN 




4505 


1854-0071 


Qi SI NPNl SELECTED EACH 2N370A) 




4504 


1854-0071 


03SI NPNl SELECTED FROM 2N3704) 


.... 


45111 


0684-2251 


RsFXO- COMP 2.2 MEGOHM 10S 1/44 














0684-1031 


R3FX0 COMP 10K OHM 10S 1 /4W 






0698-6734 


1UEXD ELM 28. 6K OHM 0.58 1/8W 






0698-6218 


R3FX0 FLM 20K OHM 0.58 1/84 






0698-4055 


R3FX0 FLM IK OHM 0.258 1/8W 






0684-1041 


RsFXO COMP 100K OHM 108 1/44 




45117 


0684-1041 


R3FXD COMP 100K OHM 108 1/44 




A5Rf 


0698-3605 


R3FXD MET OX 15 OHM 58 2M 




45 69 


0684-1021 


R*FXD COMP 1000 OHM 108 1/44 




A5RI0 


0757-0456 


RSFXO MET FLM 43. 2K OHM 18 1/84 




ASRII 


0764-0043 


R3FXD MET OX 2.7K OHM 58 2W 


/ 


45612 


0757-0392 


RsFXO MET FLM 43.2 OHM 18 1/84 




45613 


0757-0450 


RSFXO MET FLM 22. IK OHM 18 1/84 




45614 


075^7-0401 


RSFXO ME f FLM 100 OHM 18 1/84 




456 15 


0757-0110 


RSFXO MET FLM 12.8K OHM 18 1/4W 




45614 


- 0698-7142 


RSFXO FLM 12. 3K OHM 18 1/4U 




456 1 7 


0698-3605 


RsFXO MET UX 15 OHM 58 24 




45618 


068 4*1041 


RSFXO COMP 100K OHM 108 1/44 




45619 


06*4-1021 


RsFXO COMP 1000 OHM 108 1/44 




45620 


0684^31 


RSFXO COMP 56K OHM ICS 1/44 




45621 


0698-3443 


RSFXO MET FLM 287 OHM 18 1/84 




45622 * 


0757-0750 


RsFXO MET FLM 6810 OHM 18 1/44 




45623 


0684-3331 


RSFXO COMP 33K OHM 108 1/44 




45624 


0684-4741 


RSFXO COMP 470K OHM 108 1/44 




45625 

. V ■ 


0757-0757 


RsFXD MET FLM 15K OHM 18 1/44 
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Table (T2. Replaceable Parts in Reference Designation- Order (Cont'd) 



w n 


r $ Part No. 


description ft \ 


A 5826 
A5R27 
A5R28 
A SR 29 
A SR 30 


0A84r474i 
0757-0389 
0757-0433 
2100-0935 * 
0698— 32AV 


RtFXO COMP 470K OHM 101 1/48 
RtFXO MET Ft M 33.2 OHM 11 1/8W 
RtFXO MET FLM 3.32K OHM 11 1/SW 
Rt VAR COMP IK OHM 201 LIN 1/4W 
RtFXO FLM 11. 8K OHM 11 1/8M 


A SR 31 


0684—332 1 


RtFXO COM P 3300 OHM 101 1/4M 


A5VR1 


1902-3357 


01 ODE BREAKDOWN! 56.2V 51 


lilU 

««** 

A5»R* 


1902-0034 

1902-3357 

1902-0018 


0100ES5.76V 101 

0100E BREAKDOWN: 56.2V 51 
0100E BREAKDOWN! 11.7V 51 


A6 


oi*00-66515 


BOARD ASSY :HV REGULATOR 


A6C 1 


0150-0096 


CJFXll CEO 0.05 Uf .80-201 100V0CW 


A6C2 

A6C3 

A6C4 

A6C5 

A6C6 


01A0— 01 A3 
0 160-2234 
0150-0096 
0180-0109 
0160-3008 


CtFXO MY 0.033 OF 101 200VDCU 
C: FXD CER 0.51 PF 500VDCW 
CtFXO CER 0.05 UF 480-201 100VDCW 
CtFXO ELECT 18 UF 100VDCW 
CtFXO CER 4700 PF 201 4K VDCW 


A AC 7 
A6C8 
A AC 9 
AAC10 
AAC1I 


0160-3008 

0160-3007 

0160-3007 

0160-3007 

01A0-0165 


CtFXO rfER 4700 PF 201 4* VDCW 
CtFXO QJER 4700 PF 201 4K VDCW 
CtFXO CER' N 4700 PF 201 4ty VDCW 
CtFXO CER 4700 PF 201 4K VDCW 
CtFXO MY 0.056 UF 101 200VOCW 


AAC12 

AAC13 

A6C14 

A6C1S 


0160-2056 
0160-2403 
0 160— 0 165 
0180-0091 


CtFXO MY 0.22 UF 201 200V0CW 
CtFXO CER 1500 PF 201 5K VDCW 
CtFXO MY 0.056 UF 101 200VDCM 
CtFXO ELECT 10 UF 450-101 100V0CW 


AACR1 


190 1-0040 


DIODE t S1L ICON 30MA 30WV 


A ACR? 
AACR3 
A6CR4 
AACRS 
AACRA 


1901-0040 

1901-0040 

1901-0040 

1901-0045 

1901-0049 


DIODE t SILICON 30MA 30WV 
DIODE t S 1L ICON 30MA 30WV 
DIODE : S I L ICON 30MA 30NV 
01 OUE : S 1 L ICON 0.75A 100P1V 
0100E t S 1 L ICON 0.75A 50P1V 


AACR7 

AACR8 


190 1-0040 
1901-0033 


OlOOEt SILICON 30MA 30WV 
D100E : S llrilCOM 100MA 480MV 


AAL1 


9 140-0118 


COILtFXO 500 UH 54 


AAL 2 


>9140-01 79 


l> 1 

COIL/CHOKE 22.0 UH lOl 


AAMP1 


0340-0451 


RASHfcRJ INSULAlEO. TRANSISTOR 


AAMP2 


01200-01 101 


HEATSINK: TRANSISTOR ( Q4 ) 


AAOi 


1854-0071 


OtSl NPMt SELECTED FROM 2N3704) 


AA02 
4 60 3 
A604 
A AOS 

7* 


1853- 0037 

1854- 0022 
, 1854-0330 

1854-0071 

O’ 


OtSI PNP \ 

0: SI NPN 
OiSl NPN 

OtSl NPNl SELECTED FROM 2N37041 


“7 

>> . 


ft See introduction to this section for ordering information 




& 



6-15 







Section VI 



Model 1206A/B 



Table 6-2. Replaceable Parti in Reference Designation Order (Cont'd) 



Reference 

Designation 


$ Part No. 


Description # 


Note 


4606 


1853-0036 


OS SI PNP 




4607 


1855-0057 


OS SI FET N-CHAN 




A6R1 


0698-3200 


RsFXO FLM 8K OHM 18 1/88 




46R 2 


0757-0424 


RsFXO MET FLM 1.10K OHM 18 1/88 




46R3 


0757-0941 


RsFXO FLM 5. IK OHM 21 1/88 




A6R4 


0684-4731 


RSFXO COMP 47K OHM 1C8 1/48 




46RS 


0757-0439 


RSFXO MET FLM 6.81K OHM 18 1/88 




46R6 


0698-3158 


RSFXO MET FLM 23.7K CHM IS 1/88 




46R7 


0687-1211 


RSFXO COMP 120 OHM 108 1/28 




46R8 


0757-0831 


RSFXO MET FLM 4.32K CHM 18 1/28 




46R9 


0757-0832 


RSFXO MET FLM 4.75K CHM 18 1/28 




46RI0 


0757-0280 


RSFXO MET FLM IK OHM 18 1/88 




A6R11 


0757-0737 


RSFXO MET FLM 15K OHP 18 1/48 




46R12 


075 7-0456 


RsFXO MET FLM 43. 2K OHM 18 1/86 




A6R13 


0757-0411 


RsFXO MET FLM 332 OHM 18 1/86 




A6R14 


2100-0981 


Rs VAR COMP 1 MEGOHM 208 LIN 1/46 




A6R15 


0836-0003 


RSFXO FLM 29 MEOOHM 108 18 




46R16 


0684-1051 


RSFXO COMP 1 MEOOHM IS 1/48 




46R17 


2100-2580 


Rs VM CO HR 2X100K/230K OH* 30< LIN 1/4N 




46RI8 


0687-5631 


RsFXO CORF 56X OH* 10X1/2N 




46RI9 


0698-3417 


RSFXO MET FLM 23. IX OH* IX 1/2. 




A6R20 


0698-4935 


RSFXO MET FLM 41. 2K CHM 18 1/26 




A6A21 


0684-1511 


RsFXO COMP 150 OHM 108 1/48 




46R22 


0684-2211 


RSFXO COMP 220 OHM 108 1/48 




A6K23 


0757-0465 


RSFXO MET FLM 100K 18 1/86 




A6R24 


0757-0463 


RSFXO MET FLM 82. 5K 18 1/88 V 




A6R25 


0684-1241 


RSFXO COM P 120K OHM 108 ,1/48 




46R26 


0727-0832 


RSFXO OEPC 619K OHM 18 1/28 




46R27 


0698-7182 


RSFXO MET FLM 30 MEbOHM 18 26 




46R28 


0687-3351 


RSFXO COMP 3.3 MEbOHM 108 1/26 




46R29 


0693-6851 


RSFXO COMP 6.8 MEGOHM 108 28 




46R30 


069 3-6851 


RSFXO COMP 6.8 MEGOHM 108 28 




46R 3 1 


0693-6851 


RsFsXO COMP 6.8 MEbOHM 108 28 




46R32 


0693-6851 


RSFXO COMP 6.8 MEGOHM 108 28 




46R33 


0698—36*3 


RSFXO MET OX 4.3K OMM 58 26 




A6R34 


068 7-1001 


RSFXO COMP 10 OHM 108 1/26 




A6R3S 


0684-1021 


RSFXO COMP 1000 OHM 108 1/48 




46R 36 


0757-0124 


RSFXO MET FLM 39. 2K CHM 18 1/86 




. 46R37 


0687-2221 


RSFXO CO <P 2200 OHM 108 1/28 




A6VR1 


1902-0041 


0100ESBREAK008N 5.11V 58 




A6VR2 


2140-0013 


VR: NEON ' ' 




A6VR3 


2 140-0013 


VR^NEON 




4 7 


01200-66505 


hJHectifier assy 




47CI 


0160-3007 


CSFXU CfcR 4100 FF 201 4* VDCN 




47C2 


016C-3008. 


CsFXO CER 4700 PF 208 4K V0C6 




4 7CRI 


1901-0341 


01 GOES SILICON 7000 PlV 




4 7CR2 


1901-0341 


0100E s S 1L ICON 7000 PlV 




4 7RI 


0684-2231 


RSFXO COMP 22K OHM 108 1/48 




47R2 


0684-1531 


RSFXO COMP 15K OHM 108 1/48 




4 771 


01200-61101 


TRANSFORMERS HIGH VOLTAGE 





# See introduction to this section for ordering information 
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Modal 1205A/B 



Saction VI 



Table 6-2. Replaceable Parti in Reference Designation Order (Cont'd) 





$ Pari Nd. 


Description ft 


Note 






CHASSIS PARTS a 






41 


0 12C5-63502 


A: CHANNEL A 5 MV PREAMPLIFIER MODULE 






42 


01205-63502 


A: CHANNELS 5 MV PREAMPLIFIER MODULE 






43 


01200-66504 


• A: DUAL CHANNEL OUTPUT AMPLIFIER 






44 


* 01200-63503 


A: HORIZONTAL MODULE 






45 


0 1200— 665 14 


A: LOW VOLTAGE POWER SUPPLY 






46 


01200-66515 


A: HIGH VOLTAGE REGULATOR 






47 


01200-66505 


A: HIGH VOLTAGE RECTIFIER 






0S1 


1450-0046 


DS: NEON (POWER INDICATOR) 






F 1 


2110-0059 


FUSES CARTRIDGE 1-1/24 SLO-BLO 
(115V UPERAT 1 ON 1 


A 




PI 


2110-0080 


FUSES 0. 7 5A 125V SLUW-6L0W 
1230V OPERATION) 




< 




1510-0057 


B1N01NG POST ASSVxREO 
(CHANNEL A -INPUT) 






J2 


1510-0056 


BlNOfNG POST ASSYxBLACK 
(CHANNEL A GROUND) 






J3 


1510-0057 


B1N01NG POST ASSYSREO 
(CHANNEL A ♦INPUT ) 




' \> 


J4 


1510-0057 


BINDING POST ASSYSREO 
(CHANNEL B -INPUT) 






J5 


1510-0056 


BINDING POST ASSYxBLACK 










(CHANNEL B GROUND) 






J6 


1510-0057 


BINDING POST ASSVxREO 
(CHANNEL B ♦INPUT) 






J 7 


1510-0057 


B1N0ING POST ASSYSREO 
(TRIGGER ANO HORIZONTAL INPUT) 






J8 


1510-0056 


BINDING POST ASSYxBLACK 
(GROUND) 






J9 


1251-0463 


CONNECTORS FEMALE* BANANA TYPE BLACK 
(CAL 1 VOLT) < 






L 1 


01200-66001 


COIL ASSY! ALIGNMENT 






HP1 


0340-0424 


INSOL AT OR x BINDING POST. BLACK 






HP 2 


0340-0425 


INSULATORS BINDING POST. RED 






HP 3 


0340-0450 


WASHERS TRANSISTOR INSULATOR 
(FOR 01 AND 02) 






HP4 


0370-0432 


KNOBS BLACK LEVER 






HP5 


0370-0453 


KNOBSW/OUAL INDEX 
(SWEEP TIME SWITCH) 






HP6 


0510-0097 


RETAINERS PUSH-ON 
(POWER IN01CAT0R) 


V 




HP 7 


0905-0016 


STRIPsFELT FOR CRT 






HP8 


1410-0052 


BUSHINGS POTENTIOMETER 
(TRACE ALIGNMENT CONTROL) 






HP9 


1431-0039 


SHAFT SSTL 8. 1874/-0. 03" LG. 










(DISPLAY SWITCH) 






HP 1 0 


1490-0841 


COUPL ING s SHAF T 0.127" 10 
(DISPLAY SWITCH) 







# See introduction to this section for ordering information 
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Model 1205 A/B 



Table 6-2. Replaceable Parti in Reference Designation Order (Cont'd) 



■scat 


$ Pert No. 


Description ff 


imm 


<1 

Mil 


5020-0476 


BEZEL: CRT 




MP12 


5020-0510 


FlLTERiCRT CLEAR 




MP13 


5020-0530 


FILTER: CRT AMBER 








(USED ONLY nITH P7 PHOSPHOR) 




NH4 


5040-0444 


SHIELOILIMT SLACK NYLON 




Ml) 


5040-0453 


COVER SPOTENT IOMETER 








1 FOCUS CONTROL) 




MP16 


00180-01218 


BRACKET SAL I CNMfc NT COIL 






MI7 


00180-67402 


KNOB: BLACK W/ARROW 




, < 




I INTENSI TV/FOCUS CONTROLS) 




Mia 


01200-04105 


COVERsCRT 




NP19 


01200-44701 


SUPPORTS CRT 


• 


KPJO 


01200-44702 


SUPPORT: CIRCUIT BOARD 




- MP21 


01200-44703 


SUPPO RTs CRT SHI ELO 




MP 22 


01200-44704 


SPACER: KNOB 








(TRIGGER LEVEL CONTROL! 




NP23 


01200-60601 


SHlELOsCRT 




Ml) 


01205-67401 


ASSYSKNOB 








(VOLT S/0 IV IS ION SNITCH) 




»»n 


01200-67402 


ASSYSKNOB 








(SNEEP TINE SNITCH) 




MP26 


01200-67403 


ASSYSKNOB 


«■ 








(DISPLAY SNITCH) 




MP27 


01200-67404 


ASSYSKNOB NITH ARRON 








(POSITION CONTROLS) 




MP28 


01821-67401 


KNOBS 4/01- N/ARRONS 








(TRIGGER LEVER CONTROL) 1 






MP29 


01821-67403 


KNOBSCAL N/ ARRON 




* 






(VERNIER CONTROLS) 






MP30 


0510-1075 


FASTENERSPUSH-ON 










(BALANCE CONTROL! MODEL 1206A ONLY 


L 




MP31 


1440-0074 


HANDLE: BLACK \ 








HODEL 1205A ONLY 




MP32 


5040-0447 


FOOT: REAR (LONG) 








MODEL 1205A ONLY 




PP33 


01200-00103 


OECKSHOR IZONTAL 




1 




MODEL 12 05A ONLY 




MP34 


01205-00203 


PANELSfRONT 








MODEL 1205A ONLY 




NP3S 


01200-00606 


SHI ELDS HIGH VOLTAGE POMER SUPPLY 








MODEL 12 05A ONLY 




#4P 36 


01200-01205 


BRACKET S HIGH VOLIAuE BD. TOP MTG. 








MODEL 1205A ONLY 




MP37 


01200-01206 


BMACKE T s HIGH VOLTAGE BD. BOTTCM PTG. 








MODEL 1205A ONLY 




PP36 


01200-04103 


COVER ST OP 








MODEL 1205A ONLY 




PP39 


01200-04106 


COVERSHi GH VOLTAGE POMER SUPPLY 








MODEL 1205A UNL Y 




NP40 


1390 - 0153 


FASTENER: PANEL MODEL 1205A ONLY 




PP41 




NOT ASSIGNED 




PP42 


01200-21701 


BUSHINGlRANLLIBALANCt CUNIROL) 








MOOEL 1205A ONLY 





ft See introduction to this section for ordering information 
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Model 1205A/B 



Table 6 2. Replaceable Parti in Reference Designation Order (Corn'd) 



Reference 

Designation 


<$ Pert No. 


MP 43 


01200-23702 


MP44 


01200-23703 


MP4 5 


01200-40502 


MP46 


01200-40503 


MP4 7 


01200-42301 


PP48 


01200-64104 


MP49 


01200-67501 



Description ff 



Note 



MP50 

MP51 

HP 52 
HPS3 „ 
MP54 

MP55 

Pt 

01 

07 

Ml 



5020-05 22 
01705-00701 

01200-00604 

01200-04101 

01200-04102 

01200-60501 

5080-047 5 

5080-0476 

0684-4731 

2100-0013 
2 100-2663 
2100-2563 

2100-2594 



,R7 

R8 


2100-2594 

0684-1041 


SI 


3101-0036 


S7 


3101-1310 


I 1 


9100-1125 


181 


0360-0104 


VI 


5083-1853 


81 


8120-0050 



MAILS TOP 

MODEL 1205A ONL Y 
RA1LSS1UE 
MODEL 1205A ONLY 
EMAMESMEAM 
MODEL 1205A ONLY 

FRAMEsFRONT 
MODEL 12 05 A ONLY 
HE fAl NER : HANDLE 
MODEL 1205A ONLY 
ASSY: BOTTOM COVER 
MODEL 1205A ONLY 

NOT ASSIGNED 

HANOLEs 5-1/4" 

MODEL 12058 ONLY 
PANELSFRONT 
MODEL 12058 ONLY 

SHIELD: HIGH VOLTAGE fclMEA SUPPLY 

MODEL 12058 ONLY 

COVERS TOP 

MOOEL 12058 ONLY 

COVERS8UTTOM 

MOOEL 12058 ONLY 

ASSY s FRAME 
MODEL 12058 ONL Y 

PsPOMER IN.S.R. PART OF 81) 

0: SI PNP 

Os SI NPN 

RSFXD COMP 47* OHM 108 1/48 

RJVAH COMP 50K OHM LIN 1/28 
Ml VAR 88 5K OHM 108 LIN 48 
R: VAR COMP 5 MEGOHM 20* LIN 1/28 
NOT ASSIGNED 

RiVAK COMP 2500 OHM 108 LIN 1/28 

RSVAR COMP 2500 OHM 108 LIN 1/28 
RSFXD COMP 100K OHM 108 1/48 

S8 ITCH: I OG SPST 3 AMP 250 V 
(POME*) 

S8I TCHs P0SH8UI T ON SPOT 
IFINO BEAM) 

TRANSFORMER: P08ER 

STRIP: TERM INAL SCRE 8 TYPE CATCH 
(Z AXIS INPUT) 

CATHOOE RAY TUBE 9 

CABLE ASSYS 7.5* PONE R CORO 
MOOEL 1205B ONLY 



* See introduction to thio Mellon for ordering Infornution 




Model 1205A/B 



Table 6-2. Replaceable Parts in Reference Designation Order (Cont'd) 





$) Part No- 


Description ft 


Note 


Ml 

M2 

M2 

XF1 

XVI 


6120-1202 

01200-61602 

01200-61601 

1600-0064 

1200-0037 


CABLE ASSYlPOMEH 
MODEL 1205A ONLY 
CAB4.ESMA IN 
MODEL 1205A UNLY 
CABLE X HA IN 
MODEL 12056 ONLY 

EU&EHOLOER: EXTRACTOR POST TYPE 

SOCRE Is CRT TUBE 

1 


\ 




# See introduction to this section for ordering information 
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Model 1205A/B 



Section VI 



Table 6-3. Replaceable Parts in HP Stock Number Order 



$1 Part No. 


Description # 


Mir. 


Mfr. Part No. 


TQ 


0121-0045 


CiFXO CER 7-45 PE 500V0CI* 


72982 


503-001 -02P0-33R 


4 


01 30-0001 


C I VAR CER 7-45PE 500VOCM 


28480 


0130-0001 






C : VAR CER 1.5-7 PF NPU 


28480 


0130-0003 




0130-0016 9 


Cl VAR CER 5-25 PF NPU 


28560 


0130-0016 


1 


0140—0090 


CiFXO H1CA 200 PF 5 * 


28480 


0140- 0090 






* CiFXO MICA 200 PF 5* 


72138 


R0M15F201J3C 


4 




CiFXO MICA 62 PF 5* 


28480 


0140-0205 


•i 




CIFXO MICA 270 PF 5* 


72136 


R0M15F2715 500V 




0140-0207 


CiFXO MICA 330 PF 54 


28480 


0140-0207 


2 


0150-0012 


CIFXO CER 0.01 UF 20* 1000V0CM 


56289 


29C214A3 




£**0-0093 


CiFXO CER 0.01 UF ♦80-20* 100VDCM 


91418 


TA 






ClfXD CER 0.05 UF .no-20* 100VDCK 


91418 


TA 




*tfl50-0ll5 


CiFXO CER 27 PF 10* 500VDCM 


72982 


301— 000-U2JO— 2 70K 


4 


0160-0155 


CiFXO MV 3300 PF 10* 


28480 


0160-0155 




0160-0163 


CiFXO MV 0.033 UF 10* 200V0CW 


56289 


192P33392-PTS 




0160-0165 


CiFXO MY 0.056 UF 10* 200V0CU 


56289 


192P563?2-PTS 


2 




CIFXO MICA 0.1 UF 10* 200VOCM 


56289 


192P104 92-PTS 






CiFXO MY 0.015 UF 10* 


56289 


192P 15392-PT S 


1 


0160-091 7 


CIFXO MY 0.1. UF 20* 600VDCM 


28480 


0160-0917 




0160-2056 


QiFXO MY 0.22 UF 20* 200V0CM 


56289 


224P22402 






CIFXO MICA 91 PF 5* 


72136 


R0M15F910J3C 


2 




CiFXO MICA 100PF 5* 


72136 


RDM 15F101 J3C 


1 




C: FXD CER 0.51 P,F 500VHCW 


72982 


301-000— CORO— 51 8C 


1 


0160-2237 


C: FXD CER 1.2 PF 500V JCW 


72582 


301-NPO-l .2 PF 


1 


0160-2240 


C: FXD CER 2.0 PF 500VDCW 


72982 


301 -000— CORO-2 09C 


4 




C: FXD CER 4.7 PF 500VDCW 


72982 


301-NPO-4.7 PF 


4 


0160-2258 


CiFXO CER 11 PF 5* 500VDCM 


72982 


301-000-^060-1 10J 


6 




CiFXO CER 1500 PF 20* 5K VDCU 


72982 


828-025-4 5R0-152M 






CiFXO CER 0.01 UF ♦85-20* 500VDCM 


72982 


811-014-Y5U0-103Z 




0160-2914 


CiFXO CER 0.1 UF ♦80-20* 50V0CM 


56289 


1233C20-C0H-104Z 




0160-291 7 


CiFXO CER 0.05 UF .80-20* 100VDCR 


84411 


TYPE TA 


11 


C 160-2930 


CiFXO CER 0.01 UF ♦80-20* 100VDCM 


91418 


TA 






CiFXO CER 1000 PF ♦100-0* 600VOCW 


84411 


Y5U 




0160-300 7 


CiFXO CER 4700 PF 20* 4K VDCM 


72982 


3888-02 4-Y5S0-472M 




0160-3008 


CiFXO CER 4700 PF 20* 4K VDCM 


72982 


3888-024-Y5SO-472M 




0160-3133 


CiFXO MY 2 UF 10* 100VDCM 


84411 


663UM 


1 


01 70-0022 


CiFXO MY 0.1UF 20* 600VDCM 


C9134| 


TYPE 24 






CiFXO MV 0.02 UF 10* 400VOCW 




148P170A 






CIFXO ELECT 10 UF ♦50-10* * -OVUCM 


IfHf! 


3001C6F 100DC2-OSM 




0180-0109 


CiFXO ELECT 18 UF 100V0CW 




40D 186F 100DH 6M1 


1 




CIFXO ELECT 2.2 UF 20* 20V0CM 


MW 


1 50D225X0020A2-0YS 


5 




CiFXO ELECT 4.7 UF 10* 50VDCM 


56289 


1500475X9050B2-OYS 


1 




CIFXO ELECT 20 UF +50-10* 100VDCM 


56289 


34U206F 100E J4-USB 


2 


0180-2138 


CiFXO ELECT 150 UF +50-10* 250VDCM 


5628^ 


68D-10044-DFP 




0180-7159 


CiFXO ELECT 300 UF +75-10* 150VDCM 




680-047670— OF P 






INSULA I OR l 81 NO INC POST. BLACK 


28480 


0340-0424 


6 


03 40-042W 


I NSUL A T UR i B 1 NO 1 NO POST* RED 


28480 


0340-0425 


10 




MASHER! TRANSISTOR INSULATOR 


04713 


14B52600F12 


1 


0340-0451 


masher! Insula teo. transistor 


04713 


14B52600F03 


1 


0360-0104 


STAIPiTeRmINAL* screm type catch 


71785 


321-11-02-036 




0370-0432 


KNOBIBLACK LEVER 


28480 


0370-0432 


8 




KNOBiM/DUAL 1N0EX 


2848C 


0370-0453 




0510-009 7 


RETAINER l PUSH- ON 


78553 


C 185-01 4- 24D 


1 


05 10-1075 


FASTENER! PUSH-ON 


1 


24DC- 12045-0 12 


1 



ft See introduction to this section for ordering information 











Section VI 



Model 120SA/B 



Table 6-3. Replaceable Parti in HP Stock Number Order (Cont'd) 



$ Pul No. 


Description ft 


Mfr. 


Mfr. Part No. 


TQ 


06 £ 3-393 V 


RiFXO COMP 39k OHM 58 1/4W 


0112 


CB 3935 


5 


C 6 84 - 1 02 1 
0684-1031 
0684-1041 


1 %ifxa com iooo ohm iox imu 

\ RIFXO COMP 10K OHM IOX IMP 
RIFXO COMP 100K OHM 10X IMP 


0112 

01121 

0112 


CB 1021 
CB 1031 
CB 1041 


3 

5 

7 


0684-1051 


R: F*D COMP 1 MEGOHM 10% 1/4W 


01121 


CB 1051 


3 


0684-1241 


RIFXO COMP 120K OHM 10X IMP 


01121 


CB 1241 


1 


0684-1511 


RIFXO COMP 150 OHM IOX IMP 


0112 


CB 1511 


1 


0684-1531 


; RiFXO COMP 15K OHM 108 1/4M 


0112 


CB 1531 


1 


0614-1541 


RIFXO, COMP 150K OHM 108 1/4M 


0112 ; 


CB 1541 


2 


0684-2201 


RlFXQCOMP 22 OHM 108 1/4M. 


01121 


CB 2201 


3 


0684-2211 


RiFXO COMP 220 OHM 108 1/4M 


01121 


CB 2211 


16 


0684-2231 


RIFXO COMP 22K OHM 108 1/4M 


01121 


C8 2231 


7 


0684-2241 


RIFXO COMP 22 OK OHM 108 1/4W 


01121 


CB 2241 


1 


0684-2251 


RIFXO COMP 2.2 MEGOHM 108 1/4W 


01121 


CB 2251 


1 


0684-2731 


RIFXO COMP 27K OHM 108 1/4M 


01121 


CB 2731 


4 


0684-331 1 


RIFXO COMP 330 OHM IOX IMP 


01121 


CB 3311 


2 


0684-3321 


RIFXO COMP 3300 OHM IOX IMP 


01121 


CB 3321 


9 


0684-3331 


RiFXO COMP 33K OHM 108 1/4M 


01121 


CB 3331 


5 


0684-4711 


RIFXO COMP 470 OHM IOX 1/4M 


01121 


CB 4711 


1 


0684-4731 , 


RiFXO COMP 47K OHM 108 1/4H 


01121 




2 


0684-4741 


RIFXO COMP 47 OK OHM l6( C/4P 


01121 


CB 4741 


4 


0684-5631 


RIFXO COMP 54K OHM IOX 1MM 


01121 


CB 5631 


1 


0664-6801 


RiFXO COMP 68 OHM 108 1/48 


01121 


CB 6801 


4 


0684-8221 


RiFXO COMP 8200 OHM 108 1/4W 


01121 


CB 8221 


2 


0687-1001 


RiFXO COMP 1 ft OHM 1^8, 1/28 


01121 


EB 1001 


1 


0687-1211 

0687-1531 


RIFXO COMP 10 OM 0HM‘)1 I 08 1/2U 

RIFXO COMP 12 0 

RIFXO COMP 15K < 0®M>fei/& 


01^21 

01121 

01121 


EB 1041 
EB 1211 
EB 1531 


1 

1 


0667-2*21 


RiFXO COMP 2200 OM' lOtx 1/2M 


01121 


EB 2221 
EB sm 


1 


0687-3351 


RIFXO COMP 3.3 MEGOHM 108 1/28 


01121 


1 


0687-5631 


RIFXO COMP 56K OHM 108 1/28 


01121 


EB 5631 


1 


0693-6851 


RIFXO COMP 6.8 MEGOHM IOX 2P 


01121 


HB 6851 


4 


0698-0085 


RIFXO MET FLM 2.61K OHM 18 1/88 


14674 


C4 


l 


0698-3109 


RIFXO MET FLM 10. IK OHM 18 1<88 


28480 


0698-3109 


4 


0698-3122 


RIFXO MET FLM 412 OHM 18 l/8»< 


28480 


0698-3122 


2 


0698-3136 


RIFXO MET FLM 17. 8K OHM 18 1 /8W 


14674 


C4 


4 


0698-3155 


RIFXO MET FLM 4.64K 18 1/8W 


91637 


MFF— 1/10-32 


5 


0698-3158 

0698-3200 


RIFXO MET FLM 2 3.7K OHM 18 ./liH 


28480 


0698-3150 


1 


RiFXO FLM 8K OHM 18 1/8M 


28480 


0698-3200 


1 


0698-3264 


RIFXO FLM 11. 8K OHM 18 l/f>M 


28480 


0698-3264 


1 


C698-341 7 


RiFXO MET FLM 23. 7K OHM 18 1/28 


28480 


0698-3417 


1 


0698-3443 


RiFXO MET FLM 287 OHM IS 1/88 


91637 


MF— 1/ 10-32 


1 


0698-3447 


RiFXO MET FLM 422 OHM 18 1/88 


28480 


069 8- 34 4 7 


3 


C698-3450 


RiFXO MET FLM 42. 2K OHM 18 1/8M 


28480 


0698-3450 


1 


0698-3457 


RiFXO MET FLM 3 16K OHM 18 1/8W 


28480 


0698-3457 


1 


0698-3605 


RIFXO MET OX 15 OHM 58 2W 


28480 


0698-3605 


2 


0698-3643 


RiFXO MET OX 4.3K OHM 58 2 M 


2848C 


069 8- 36 4 3 


1 


C658-4009 


RIFXO FLM 5 OK OHM 18 1/88 


28480 


0698-4009 


1 


0658-4055 


RIFXO FLM IK OHM 0.258 1/8W 


2848C 


0698-4055 


1 


0658-4482 


RiFXO FLM 17. 4K OHM 18 1/88 


28480 


0698-4482 


1 


0698-4492 


RIFXO FCN 32.4X OHM IX 1/8P 


28480 


0698-4492 


2 


C658-4935 


RIFXO MET FLM 41. 2K OHM 18 1/28 


2848C 


0698-4935 


1 


0658-509 2 


RiFXO FLM 160K OHM 18 1/88 


2848C 


0698-5692 


2 


0698-5102 


RiFXO COMP 1.2 MEGOHM 108 1/48 


01121 


CB 1251 


2 



ft See introduction to tide section for ordering information 
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Section VI 



Model 1205A/B 



Table 6-3. Replaceable Parts in HP Stock Number Order (Corn'd) 



$ Part No. 


Description ft 


Mfr. 


Mfr. Part No. 


TQ 


0757-0463 


RSFXO MET ELM 82.56 16 1/86 


1467 


C4 


1 


0757-0465 


HIFXD NET ELM LOOM LI WSM 


1467 


C4 


2 


0757-0467 


. R:FX0 MET ELM 121K UHM 11 1/8N 


2848( 


0757-0467 


2 


0757-0471 


RSFXO MET FLM 182* OHM IS 1/86 


2848C 


0757-C471 


1 


0757-0472 


KtFXO MET FLM 200K OHM 16 1/86 


2848( 


0757-0472 


1 


0757-0479 


RSFXO MET FLM 392*. OHM IS 1/86 


2848C 


0757-0479 


.1 


0757—0446 


kiexu Met elm 75ok uhm ix l/aw 


9163 


MFF-1/8 


1 


0757-0750 


RSFXD MET FLM 6810 OHM IS 1/46 


2B48C 


0757-C750 


1 


0757-0757 


RSFXO MET FLM 15* OHM IS 1/46 


2848C 


0757-0757 


3 


0757-06 22 


R 1ELLD FLM 1.30K:’OHN IX 1/2H 


2848C 


0757-C8 22 


6 


0757-0631 


RlFlfl MET FLN l <i.32K OHM It U^u 


2848C 


0757-0831 


1 


0757-0632 


RSFXO MET FLM." 4. 75* OHM IS 1/26 


2848C 


0757-C832 


1 


0757-0914 


RSFXO FLM 3*0 OHM 2S 1/86 


2848C 


0T57-C914 


3 


0757-0924 


RSFXQ ftET FLM IK OHM 2S 1/86 


14674 


CA / 


2 


0757-0926 


RSFXO FLM 1.5* OHM 2S 1/86 


2848C 


0757-0928 


3 


075 1-0930 


RSFXO FLM 1.6K OHM 2S 1/86 


28480 


0757-C930 


2 


0757-0931 


RlEXD MET ELM 2K UHM 2t 1/RM 


14674 


C4 


1 


0757-0935 


RSFXO FLM 3K OHM 2S 1/86 


28480 


0 75 7-C935 


2 


0757-0940 


R: FXD MET FLM 4.7K OHM 2% 1/8W 


28480 


0757-0940 


1 


0757-0941 


RSFXO ELM S.lK OHM 21 1/8M 


28480 


0757-C941 


1 


0757-0944 


RSFXO FLM A.8K OHM 21 1/8M 


2848C 


0 757-C944 


2 


0757-0950 


RSFXO FLM 12* OHM 26 1/8 6 


2848C 


0757-C950 


2 


0757-0952 


RSFXO FLM 15* OHM 26 1/86 V 


28480 


0757-0952 


3 


0757-0956 


RSFXO FLM 22* OHM 26 1/86 


14674 


C4 


1 


0757-0959 


R«FXO FLM 30* OHM 26 1/86 


28480 


0757-0959 


3 


0757-0962 


RSFXO FLM 39* OHM 26 1/86 


28480 


0 757-C962 


1 


0757-0964 


RSFXO FLM 47* OHM 26 1/86 


28480 


0T757-C964 


3 


0757-0972 


RSFXO FLM LOOK OHM 21 1/«H 


28480 


0757-C972 


4 


0757-0976 


RSFXO FLM 150* OHM 2S 1/86 


28480 


0757-C976 


4 


0760-0028 


RFXD METOX 62K OHM 2% 1W 


28480 


0760 0028 


1 


C 76 1-002 7 


RSFXO MET OX 2700 OHM 56 16 


14674 


C-32 C80 


1 


0764-0043 


RSFXO MET OX 2.7* OHM 5S 26 


28480 


0764-0043 


1 


0767-0008 


RSFXO MET OX FLM 10* OHM 56 36 


28480 


0 76 7-0008 


A 


C 8 36 -000 3 


RSFXO FLM 29 MEGOHM 106 16 


28480 


0836-0003 


1 


C9C5-001 6 


SCRIPS F ELT FUR CRT 


00000 


080* 


1 


1200-0037 


SOCKET s CRT TUBE 


72825 


97097 


u 


12C5-0095 


HEAT S INK s TRAMS 1ST0R 


13103 


22258 


4 


1251-0463 


CONNECTOR: FEMALE, BANANA TYPE BLACK 


745 7 C 


1C8-903 


1 


1390-0153 


FASTENER: PANEL MODEL 1205A ONLY 


28480 


1390 0153 


- 2 


1400-0064 


FUSEHULDERSEXTRACTUR POSI TYPE 


79515 


342014 


1 


1410-0052 


BUSHING: POTENT IOMETER 


28480 


1410-0052 


1 


1431-0039 


SHAFT S STL 8. 187*/-0. 03" LG. 


76854 


odoa 


1 


1440-0074 


HANDLE: BLACK 


12136 


STVLENG 7860 


1 


1450-0 C48 


LAMP: INDICATOR RED 115V 


72765 


599-124 


1 


1490-0841 


COUPL I N6S SHAF T 0.127* IQ 


2848C 


1 490-C84 1 


1 


1510-0056 


BINDING POST ASSVSBLAC* 


28480 


1510-0056 


3 


1510-0057 


BINDING POST ASSVsREO 


2848C 


1510-0057 


5 


1853.-0020 


OSSI PNPI SELECT EO FROM 2NJ702) 


2848G 


1853-0020 


1 


1853-OC36 


OSSI PNP 


04713 


SPS 3612 


17 


1853-0037 


OSSI PNP J 


28480 


1853-0037 


1 


1853-0049 


OSSI PNP 


28480 


1853-C049 


2 


1853-0098 


OSSI PNP 


04713 


2N5086 


6 


1654^0022 


Os SI NPN 


07263 


S1784J 


R 


1854-0071 


OSSI NPM SELECTED FROM 2N3704) 


28480 


1854-CC71 . i 


Sol 


1854-0215 


OSSI NPN 


04713 


SPS3611 


H 



ft See introduction to this section for ordering information 
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Table 0 3. Replaceable Part* in HP Stock Number Order (Cont'd) 



$ Part No. 


Description ft 


Mfr. 


Mfr. Part No. 


TQ 


1854-0234 


0 : SI NPN 


0273 


2N3440 


4 


1854-0330 


OlSl NPN 


2848 


1854-0330 


1 


1*54-0358 


0: SI NPN 


2848 


1184—0358 


1 


1*55-0057 


OlSl PET N-CHAN 


2848 


1855-0057 


1 


1855-0085 


Q: FET SILICON DUAL 


2848 


1855-0085 


2 


1855-0090 


OlFET N-CHANNEL 


2848 


1855-0090 


1 


19C 1-0026 


DlUOfc a SILICON 0.75A 200PIV 


0471 


SR1358-8 


10 


1901-0028 


OlOOE 2 S 1L ICON 0.75A 400PIV 


0471 


SR1358-9 


4 


1901-0033 


OIOOEJ SILICON 100MA 1808V 


0726 


E 03 369 


1 


1901-0040 


OlOOE: SILICON 30MA 30UV 


0726 


E0G1C88 


58 


1901-0045 


OIOOEl SILICON 0.75A 100P1V 


0471 


SRI 358-7 


1 


1901-0049 


OlOOE: SILICON 0.75A 50PIV 


0471. 


SRI 358-6 


1 


1901-0050 


DIODE: SILICON 75V 


1443. 


S270 


5 


1 SO 1 -03. 1 


0 1 GOE : S 1L 1 CON 7000 PlV 


2848C 


1901-0341 


2 


1901-0376 


OIOOEl S IL ICON 35V 


2848C 


1901-0376 


9 


1902-001 


OlOOE 8NEAK00WN: 1 lw7V 58 


04713 


1N941 


1 


1902-0075 


0 i DDE . BREAKDOWN: 10. OV 5« 400 HU 


2848C 


1902-0025 


1 


1902-0034 


OlOOE: 5.76V 108 


2848C 


1902-0034 


' 1 


1902-0041 


OlOOE : 8KE AKOOWN 5.11V 58 


04713 


SZ10939-98 


1 


1902-0049 


0 100E : URE AKOOVN 6.19V 58 


04713 


SZ 109 ^9- 122 


1 


1902-0055 


OlOOE BREAKDOWN: 14.7V 108 


28480 


1902-0055 


i 


1902-3357 


OlOOE BREAKDOWN :56.2V 58 


28480 


1902-3357 


2 


1910-0016 


010DE:GERMANIUM 100MA/0. 85V 60P1V 


93332 


02361 


1 


1912-0009 


OlOOE TUNNEL 1 GERMANIUM 1N3712 


03508 


1N3712 SPEC 


1 


7100-001 3 


K s VAR COMP 50K OHM LIN 1/2U 


28480 


2100-0013 


1 


2100-0347 


M:VAR COMP 4 X 25K OHM 304 LIN 1/4M 


28480 


2100-0347 


1 


2100-0381 


R: VAR COMP 25K OHM 308 LIN 1/4M 


28480 


2100-0381 


1 


7100-0935 


k* VAR CCMP IK OHM 208 L IN 1/4M 


' 28480 


2100-0935 


1 


2100-0940 


k : VAR COMP 500 OHM 208 L IN 1/4H 


28480 


2100-0940 


1 


7100-098 1 


k : VAR COMP 1 MEGOHM 208 LIN 1/4* 


28480 


2100-0981 


1 


2100-1509 


tOVAR 2 OK OHM 208 LIN 1/3W 


28480 


2100-1509 


1 


2100-7563 


k: VAR COMP 5 MEGOHM 208 LIN 1/28 


2848G 


2100-2563 


1 


2100^2577 


k : VAR COMP 10K/500 OHM 308 LIN 1/4M 


28480 


2100-2577 


2 


2100-7578 


k : VAR COMP 4 X 1.5K OHM 30* LIN 1/48 


28480 


2100-2578 


1 


7100-7580 


k:V«R COHP 2X100K/250K OHM 30. LIN l/.N 


28480 


2100-2580 


l 


7100-2581 


K:VAR CCMP 2 X 20K OHM 208 LIN 1/48 


28480 


2 1,00-2561 


1 


2100-7594 


k* VAR COMP 2500 OHM 10* LIN 1/28 


28480 


2100-2594 


2 


2 100-261 3 


k : VAR CARBON 100K OHM 20* LIN 1/58 


£8460 


2100-2613 


1 


7100-7616 


k : VAR COMP 7K/25K OHM 30/208 LIN 


28460 


2100-2616 


1 


2100-261 7 


k : VAR COMP 4K OHM 108 10 CCLOG 1/48 


28480 


2100-2617 


2 


2100-262 2 


k:VAK COMP 200 OHM 308 LIN 3/108 


28480 


2100-2622 


2 


2 100-7663 


k * VAR 88 5K UflM 108 LIN 48 


28460 


2100-2663 


1 


7110-0004 


FOSE: CARTRIDGE 1/4 AMP 250V 


75915 


3AG/CAT . 312.250 


1 


71 10-0012 


FUSE:CARTR10GE 0.5A1230V OPEHA I 1UN 1 


2848C 


2110-0012 i 


2 


71 10-0059 


EOSE : CART RIDGE 1-1/2A SLU-BLU 


71400 


MOL 1.5 


1 


7110-0080 


FOSE : 0. 75A 125V SLU8-BL08 


75915 


313.750 


1 


2 1 10-0269 


CL IP :FOSE 0.250" 01A 


9.1506 


6G08-32CN 


6 


7140-001 3 


LAHP:GLGn 1/258 65 VAC MAX LG 


24455 


NE 23 2 




3100 1372 


SWITCH: LEVER 


28480 


3100- 1372 




3100- 1373 


SWITCH: LEVER 


28480 


3100-1373 


1 


3100-1374 


SWITCH LEVER 


28480 


3100- 1374] 




3100 1375 


SWITCH: LEVER 


28480 


3100- 1375 ) 




3100- 1376 


SWITCH 


28480 


3100- 1376 




3100- 1377 


SWITCH: ROTARY 5 SECTION 5 POSITION 


28480 






3 1 00 — 13/8 


SWITCH: ROTARY DUAL DETENT 


28480 


3100- 1378 


1 


3100 - 2524 


SWITCH: ROTARY 6 SECT 12 POSITION 


28480 


3100- 2524 


2 


3101 -0036 


SWITCH TOG SP ST 3 AMP 250 V 


88140 


8280K16 




3101 -0944 


SWITCH: PUSHBUTTON SP ST 


81073 


40YY2015 - 1 


1 



# See introduction to this section for ordering information 
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Table 6-3. Replaceable Part* In HP Stock Number Order (Cont'd) 



$ Part No. 


Description # 


Mfr. 


Mfr. Part No. 


TQ 


3101-1310 


SWITCH: PUSHBUTTON SPOT 


6236 


9 12S-1038 




3130-0036 


COUPLER ISNITCH SST U-SHAPED 


7685 


4 12276-6 




5020-0476 


BEZEL 


2#48 


5020-0476 




5020-0510 


FILTER: CRT* CLEAR 


2846 


5020-0510 




5020-0522 


HANOLE * 5- 1/4*- 

X ' 


2848 


5020-0522 


2 


5020-0530 


FILTER) AMBER ft " 


2848 


5020-05 30 




5040-0444 


SHlELDxLIGHT BLACK NVLO* 


2848 


5040-0444 




5040-0447 


FOOT ) RE AR (LONG) 


284ft 


504 0447 




5040-0453 


COVER < POTENT I OMET ER ( FQCUS.1 


28441 


” 5040&0453 




5060-0475 


QlSI PNP \ 


2848*1 


5080-0475 


1 


5060-0476 


OiSl NPN 


28481 


5080-0476 


1 


5063-1653 


CATHOOE RAV TUBE 


28481 


5083-1653 


1 


6120-0050 


CABLE ASSYX7.5* PONER CORO 


70902 


KH4096 




*120-1202 


CABLE ASSVlPOWER 


28481 


8120-1202 




9100-1125 


TRANSFORMER )FOUER f 


2848C 


9100-1125 


1 


9140-0116 


COILXFXO 500 UH 56 


2848C 


9140-0118 


1 


9140-0137 


COIL :FXO R F 1000 UH 54 


7169! 


2500-28 




9140-0179 


COIL/CHOKE 22.0 UH 104 \ 


2848C 


9140-0179 




001(0-01210 


BAACKET: ALIGNMENT COIL 


284BC 


00180-01218 


2 


00160-67402 


KNOB 


2846C 


00 180-67402 


2 


01200-00103 


OECKX HORIZONTAL 


2S4BG 


01200-00103 


1 


01200-00604 


SHIELD: HIGH VOLTAGE PURER SUPPLY 


26460 


01200-00604 


1 


01200-00606 


SHIELDlHISH VOLTAGE PONER SUPPLY 


28460 


01200-00606 




01200-01101 


HEAT S1NKITRANS1ST0R 


28480 


01200-01101 


1 


01200-01203 


bracks i « S heep snitch mounting 


28480 


01200-01203 


1 


01200-01205 


BRACKET XH1GH VOLTAGE BO. TOP NTG. 


28480 


01200-01205 




01200-01206 


BRACKET) HIGH VOLTAGE 80. BOTTOM NTG. 


28480 


01200-01206 


2 


01200-04101 


COVER ) TOP 


28480 


01200-04101 


1 


01200-04102 


COVER! BOTTOM 


2848C 


01200-04102 




01200-04103 


COVER! TOP 


28480 


01200-04103 


1 


01200-04105 


COVER! CRT ,j 


28480 


01200-04105 


1 


01 200- 0410k 


COVER! HIGH VOLTAGE POWER SUPPLY 


28480 


01200-Q4106 


1 


01200-01201 


BRACKET: MODE SWITCH MTG 


28480 

A 


01200-01201 


1 


01200-21701 


BUSHING! PANEL (BALANCE CONTROL) 


28480 


*«* 

01200-21701 


2 


01200-23702 


RAIL: TOP 


2848G 


01200-23702 


1 


01200-23703 


RAlLxSIOE 


2848G 


01200-23703 


2 


01200-23704 


SHAFT : HAL POT 


28480 


01200-23704 


2 


01200-40 502 


FRAME! REAR 


28480 


01200-40502 


1 


01200-40503 


ERAME) FRONT 


28480 


01200-40503 


1 


01200-42301 


RETAINER: HANOLE 


28480 


01200-42301 


2 


01200-44 701 


SUPPORT )CRT 


28480 


01200-44701 


1 


01200-44 702 


SUPPORTxC IRCU 1 T BOARD 


2848G 


01200-44702 




01200-44103 


SUPPOR T iCRT SHIELO 


26480 


0120-44703 


1 


01 200-44 704 


SPACER: KNOB 


2848C 


01200-44704 


1 


01200-60501 


ASSY: FRAME <• 


2848G 


01200-60501 


1 


01200-60601 


SHIELO: CRT 


2848G 


OlEOO-kOAOl 




01200-60602 


SHIELD) SNEEP ASSY 


2848G 


01200-60602 


1 


01200-60603 


SHIELD! AMPLIFIER 


2848C 


01200-60603 


2 


0200-61101 


TRANSFORMER! HIGH VOLTAGE 


28480 


0120-61101 


1 


01200-61501 


RESISTOR: MODI FI ED 


2848C 


01200-61501 




01200-61601 


CABLE ! MAIN 


2848C 


01200-61601 


1 


01200-61602 


CABLE: MAIN 

« 


2848C 


01200-61602 


1 

• 



’ *r # See introduction to this section for ordering information 
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i 



Table 6-3. Replaceable Parts in HP Stock Number Order ((icjpt'd) 



$ Part No. 


Description # 






TQ 


01200-61603 


CABLE ASSY: COAX 


2848 


0 01200-61603 




01 200-61 605 


CABLE:SWEEP SWITCH 


2848 


0 01200-61605 




01200-61607 


LEADS TWIN OUTPUT 


2648 


0 01200-61607 ~ 




Cl 200-61 902 


SWITCH ASSYiSWEEP 


2848 


0 01200-61902 




01200-63503 


MODULE-SWEEP ASSY 


2848 


0 01200-63503 


' J* 


01200-64104 


ASSY* BOTTOM COVEK 


2848 


C 01200-64104 


1 


01200-66001 


COIL ASSYsALl GNMENT 


2848 


01200-66001 


1 


01200-66504 


ASSY. DUAL CHANNEL OUTPUT AMPLIFIER 


2648 


01200-66504 




0120 0-66505 


HV RECTIFIER ASSY 


2848 


01200-66505 




01200-66506 _ 


1 BOARD ASSY: SWEEP 


2848 


01200-66508 


1 


01200-66514 


ASSY SLOW VOLTAGE POWER SUPPLY 


2848 


01200-66514 


1 


01200-66515 


BOARD ASSY :HV REGULATOR 


2848( 


01200-66515 




01200-67402 


ASSY : KNOB 


2848 


01200-6 7402 




C 1 200-67403 


ASSY: KNOB 


2848( 


01200-67403 


1 


01200-67404 


ASSYJKNOB WITH ARROW 


2848( 


01200-67404 


3 


01205-00201 


PANEL .-FRONT 


2848C 


01205-00201 


1 


01205-00203 


PANEL: FRONT • 


2848C 


01205-00203 


1 


01205-61902 


SWITCH ASSY:ATTENUATOK 


2848C 


01205-61902 




01205-63502 


MODULE-AMPLIFIER ASSY 


28 48C 


01205-63502 


2 


0120 5-66501 


BGARO ASSY: 5 MV 


2848C 


01205-66501 




01205-67401 


ASSY:KNOB 


28480 


01205-67401 


'2 


01821-67401 


KNOB: */0 1- W/ARROWS 


28480 


01821-67401 


1 


0 1 82 1-6 7 403 


KNOB: CAL W/ ARROW J 


78460 


01821-67403 


3 


















4 














- 


v • 




s 










. > „ 
L 




. r 

■ 


t- 






> / 



# See introduction to this section for ordering information 
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Table 6-4. List of Manufacturers' Codes 

Tb* lollowin* code numbers are from the Federal' Supply Code for Manufacturers Cataloging Handbooks H4-1 
(Name to Code) and H4-2 (Cod* to Name) Snd their latesj supplements. The date of revision and the date of the 
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to 

suppliers not appearing in the H4 Handbooks. 



No. Manufacture! 



00000 U 5 * Common 
001 }( McCoy Electronic* 
00213 Ssge Electronic* Co>p 
0021* Ctmco me 
00334 HesiSiir 
003H Microtron Co . Inc. 
0037 3 Gsnoc > 

04)450 Aerovo. Co'S ' 

00779' *«c lie 

00711 Aitcioll Rad>o Coro 

30909' C-J.en fO 



An* supplier Of U S. 
Mount Holly Springs. Pj. 
Rochester. N Y. 
OonieUon Conn. 
Colton. Calil 
Volley Stream N Y. 

Cherry Hill. N J 
Nee Bedford. Mott 
’ H a r r I«bu r g Pi 
Boonton. N J 



000 1 5 Northern Engineering Laboratories Inc 

Burlington Vi* 

00053 Songono Electric Co PiChen* Oi* 

Pica ens 5 C 

00040 Got Engineering Co City ol industry Col. 

00051 Con E Hole** Coro Los Angeles CaM 

00525 MicroUft Inc Liumgfton N J 

01002 Genetsr Electric Co- Capacitor Oept 

Hudson Foil*,- N. Y 

01005 -A I den Product* Co 
01121 Alien Biidiey Co 
01255 Litton Industrie*. Inc 
01201 7Ae Sen conduClois. me 
OJ255 ferog instrunentc l*C 

Ti|iS!*tor Product* Out 
01345 fh# Ai'ianct M*g Co 
015)5 S*i <•*.!* me 
01505 Picitic Me' ay s Inc 

S I070 Gudebrod Bios S'ik Co 
1530 Verock Corp 
01501 Po'ie Engineering Co 
02114 FerroiCuDI Corp of America 
021,16 Bheeioc* Signs** me 
02206 Col* Rubber end Pushes in 
02660 Amphenoi-Bo'i Electronics Corp B'oadviev/, I 
02730 Radio Corp ft A-eca SeRnconducta 



Brockton Mats 
M iue.kee «•* 
Beverly Hill*. Calif 
Laundaie Colli 



Van Nuys Cll'f 
Neu Yoik. N Y 
Rockford til 
Sants CUn. Calif 
Saugerfi* » N Y. 
"Vang Bunch, N. J. 
’ Sunnyvale Colif 



02777 Hopkins Engini 
020 -'5 m„ 0S5- T-c g ^ 

03508 G E Semiiondutlor Prod 0*01 
03705 Ap*> Machine g Tool Co 
03757 Eiden* C c ip 
03818 Parser Sea Co 
03177 Transition E'sctnc Csrp 
03888 Pyiotri" Resistor Co l« 

03551 Singer Cg O ehi 0 k 
Findfno Punt 
04005 Arrou 



Brook Conn 
Fernando Colit 
Nenark a j 
SyUCuse 8 Y 
Dayton Ohio 
Compton CaM 
Los Angeles. Caiil 
Wakefield'. Mass 
Cedar KnoMs N J 



SoieiYiiie, n j 
d Hegeman E'ect Co 

Hirlloid. Conn 
Laabertuiite. N. j. 
. me Gnat Ntck N Y 

,. . a f s Ca 
Myrtle Beach. S C 
tneelmg. Ill 
tt-Patkard Co 

Paio Aito. Celit 

04651 Syuania E'ectnc Products Miciouave 

Mountain Vie*. CaM 

*0 Cu'»«' City Calif 

Semiconductor Prod 0 k 

PhoeAi* An/ona 

047)2 F 1 non c a me Western 0 > 

Comer City. Catif 

04773 Automatic Electric Co NoithUke. III 

04756 Seduce #•'* Co Reduood C'ty Calif 

0461 1 Rrecisun CO'I Spring Co Ei Monte Calif 

74670 P M Motor Company Restcncster ill 

0451} Co»pon*M aig Sertrco Co 



0*222 Hi Q Oitu on it A«roto> 
0435* Precision Paper' T.oe Co 
0440* Ofniec D t'Sion of H*ul 



04673 Canola Eng: 
.&> 7 1 3 Motor; a me 



05574 

05553 

05616 

0562* 

05726 

05725 

05763 

05620 

36004 

06050 

06175 

06402 

06543 



06666 

36751 

06612 

06580 

07088 

07126 

3713/ 

07138 

071 45 
07233 
07256 
0726 1 
07263 

07322 



07700 
07829 
079 10 
07933 



Components Corp Chicago. Ill 

iestmghouse Electric Corp 
S Semi Conductor Oept Younguood. Pa 

UUronia. ln( San Mateo. Calif 

Union Carbide Corp Elect Or v 

Netr York. N Y. 



*‘"g " 



Canoga Park. CaM , 
Sunnyvale. Calif. 



Icote Eleclio-PUslics Inc 
Cos-o Plastic 
ic 0 Electncai Spec Co 1 Cleveland Ohio 
Barber Cciman Co Rockford, III 

Titled Optical Co. « 

Roslyn Heights. Long Island* N Y 
Metro T*! Corp Rejlbuiy . N Y 

Ste» art Engineering Co Santa Crut Calif 

Raketieid Engineering inc Wakefield. Mass 

Bassick Co . 0 * v ol Stewart Rainer Corp 

Bridgeport. Conn 
Rayche* Corp Reduood City, Calif. 

Bauscn and LomB Optical Co Rochester. N Y 
ETA Pioduds Co ol Anenca Chicago HUm* 
Anatom EUctionic H«ro »are Co Inc 

Neu Rochelle. N Y 
Beede Eiectncgl wsiiu-enl Co *lnc 

\ Pengcook N H 

General Devices Co me Indianapolis Ind 

Components Inc . Ant Ok Phoenn. Ana. 

T ornngton Ulg Co Rest Ok 



E if 



Trans. sic fuctrcnics Corp 
Revimgnj jie Electric Corp 
fjre'clionic Tube D * 



08145 

08289 

C83S8 

■ 08524 
'08664 
087 1 7 

087 18 



Van Nuys Calif 
San Carlos. Cahti 
Van Nuys Calif 
Pasadena. CaM 
Minneapolis, M nn 



Cine G'apnit Co City ot industry CaM 

S. T 1 an s 1 SI 01 Corp Cane Place. N Y 

Awl C;if Cuive' C.ly CaM • 

Faiicn d Camera i lust Corp 
Semiconductor Ok Mountain 'Vieu Calif 

■j.n.nfsola Rubber Cc 'J nneapons. Mmn 

Bi'tcher’Corp Tne Monterey Park. CaM 

Syiva- a E 'ecr Prod Inc Vt v eu Operations 

Tecrinicai Rue Products me . Cranford y 1 
Bod ne Elect Co Cn.cago ' III 

Continental Oevce Corp ■ Hanlhome C a' 1 f 
Raymeon \fg Co 

Semiconductor Ck ' Mduntam V.eu CaM 

HeuifW-Pafkaid Co . Beonton Radio Ok 

Rockauay. N J. 
Los Angeles CaM 
Pomona Calif 



U S.> Engineering Co 

Bi.nn. Dt'oeM C; 

Burgeis< 6 aireiy Co 

N aga>a Fa ifs Ontario Canada 
Oeiisc" Fasiene; Coro l os Angeles. CaM 



Bristol Cc 
Stoan Comoa 
ifT Can : ' El 

National Rad' 
CBS E echo 1 . 
Operations 



38981 

05626 

091)1 



Raieibuiy, Conn. 
Sun Valley. CaM ^ 
Pnoeni^O « 

Phoenii Aiii^ 



Cowell Mass 
.amp Oept. 

C teve' 3r>d. Ohio 
Indianapolis Ind 
Costa Vesa CaM 
Houston. Tetas 



09145 - 

09250 

09353 

09569 



10411 

10646 

11236 

11237 

11242 

11312 

11314 

11453 

11534 

11711 



Tech ind Inc Alohm Elect Burbank. Calil. 
Electro Assemblies. Inc Chicago III 

C 4 K Components Inc Neulon Mass. 

Malloiy Battery Co of 

Canada. Lid Toronto Ontario. Canada 

Buindy Corp Norwalk . Conn. 

General TrensiSlor Western Corp 

Los Angeles. Calil 
Ti Tal ,,|nc Berkeley Calil 

Carborundum 'Co Niagara Falls N Y 

CTfcf Berne Inc Bern'e Ind. 

Cnrcago Te'ephone ol California Inc 

j So Pasadena Calil 

Bay Slate Electronics Corp 
Eeiedyne inc Uicrouave Ck 
N afionai Seal 



. *um 

11870 
1 2040 
42136 
1236 1 
12574 Cu Hon ind 



Connector Corp 
Duncan Electronics Iik 
G eneial instrument Cap 
Ok . Products Group 
Imperial Electronic. Inc 



MeUbS. fnc 
National Semit cnduclor 
Pniiadeiphia Handle Cc 
G'ove Mlg Co 



Daia System Ok 



Waltham , Mass 

Palo AUo Calil. 
Oouney Calil. 
Jamaica. N. Y. 
Lcsia'Mosa. Calil, 
Semiconductor 

Neuark N J 
Buena Park Calil 
Pa'o Alio Calil 
Danbury Conn 
Camden, N.j. 
Shady G'ove. Pa 



1269 ' 
12/28 
12859 
1288 1 
12930 
12954 

13103 
1 3396 
/ 13835 

14099 

14193 

14298 

14 * 3 ) 

14493 

14655 

14674 - 

14752 

14-60 



Cumstat Ulg Co 
Elmar filler Corp 
Nippon Electee Co L 
Welei E iectron.es Cmp 
Beta Semiconductor Inc 
OiCkson E edioni 



Cap 



Lbuquerque N M 
Dover N H . 
* Haven. Conn 
Tokyo )apan 
Clark. N J 
Neuport Beacn C-a 1 1 f 
Scollsdaie Ancona 



f h * 1 m ( 



Sen-Tech 

Can 1 Resfslcr Corp 
Amentan Components. Inc 
ITT Semiconductor A 0 k ol 
6 Telegraph Corp *1 

Heuieii Packard Company 
Cornell Quttiiei Electric Corp 
Coming Glass Works 
E'ecno Cube Inc 
* -Ham* Mlg CO 



OaiUs Teias 
Hanover. Germany 
ol Pacific industnes inc 

lansas City. Kansas 
Neubuiy Paik. Calil 
Santa Monica. Calil 
Conshotiotken Pa 
1 Inl Telephone 
est Palm Beacn FU 
LoveUnd Colo 

Coining N Y 

San Gatne 1 CaM 
San jose. Calil 



05006 Tueni em Centay Rustics me 



w B'idgeuattf 



1520’ Webster EUction.cs Co Neu York N Y 

1528 7 Sctomcs Corp ' Noithndge CaM. 

15291 AOjl stable Bushing Co N Hollywood fylit 
15558 Micron Elecliomcs 

Garden City. Long Island. N Y 
15566 -Ampic be msl Coip lynbiook N Y 

1563 1 Cableirbmcs CoslaUesa Calil 

15772 Tuentielh Century Coil Spring Co 

Santa CUu. Calil 

ISSONEenua Elect li 
158)8-' 'Xmeico Ihc 
16037 Spruce Pme Mic 
16179 Omni Spectra Inc 
16352 Compuie' Orode Core 
1^585' Bonis Ai traii Nul Corp 
16688 Ideal Prec Mete.<o 

De Jut Meier Ok Brooklyn 

16758 Oeico Radio 0k ol G M Corp Kokoma ind. 

17109 Theinonelicis inc Canoga Park, Calil 

1 7474 Tranei Company Mounlam Vieu CaM 

1 7554 Components Inc fliddeford Ma 

1 7675 Hamlin Metal Pioduds Corp Akro^ Ohio 

177 45 Angslrohm Prec Inc No Holiyuood. Calil 






Framingham Mass 
Ml Vieu. Calil 
Sauce Pme, N C. 
F arm 'igloo. M e h 
Lodi N J 
Pasadena. Calil. 






Su- 
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Model 1205A/6 



Table 6-4. List of Manufacturers' Codes (Cont'd ) 



Cod* 

No Monufoctumv 



19589 Concoa 
19844 LRC Eiectiomcs 
19/01 E'ectia Vlg C- 
70183 Ccnoji Alron.cs 
212/6 EtfCuione f»c 



178/C McG'an Edison Co Manctiestei -*4l H 

18042 Pcnei Design p ac • >>c Inc Paio Altd>$ Calil 

1(089 CNvite Cotp Sen. .conducloi 0 ■ 

Paio Alto C at if . 

11324 Signelits Cot? Sunn ( *»i« C»UI 

184/6 r, Cai Mtg Co mi ttoUiston Mass 

18486 TRM Entt C-.i-o. 0 < Des P'a*«es *1" 

18589 Cu't'S Ins4iu«e«r. me ¥1 K.sco HI 

18612 V.snay lnsliiu»enls me WaimajMit Pa 

188/J E i DuPt-M and Co Int * mglon Oe' 

18911 Omani vig Co ¥ .au.ee Au 

I9J15 T»* Bend i C;'p 9a. gat on 8 Control D •« 

TeluBoio N J 

19500 Thomas A Edison industnes 0.* at 

McG'a* E d soP Co * e st 0 • an g e N J 

19589 C one aa Baidnm P arfc Calil 

19644 IRC Eieet'omcs Mo'feheads 9 Y 

19/01 E ectia Mig C^ independence Kansas 

20 183 Geneia' Amon.cs Coip Philadelphia Pa 

21226 E>ecutone fnt Long is'and Oly 9 Y 

2 1 335 Falnii Bear ng C : The hen Bmlai" Conn 

21520 F ansleei ¥eia. .'g caifoip " 9 Chicago It' 

23042 Teisean Cocp mdianapo'.s ind 

23/83- B i.sh Radio Eieeticnics Ltd . Aasn.ngion 0 C 
24455 G E la-fo ,iS.on 

. Neia Par. Cleveland 8hip 

24655 Gene'at Radio Co * AeslC.oeoid Mass 

2466 1 Ue-coi me Co-p On. Huntington /nd 

.4/96 Pare" -I Ine' San Jua- CafSI’ano (Tail 

26365 Cues Recodueei Co'p 9e. Rocne' e. 9 Y 

.26462 Gtobet F.ie Ci .'A'eiita me 

Car'stadt 9 J 

26851 Compac He .sir C "■ s'e- Ca 1 

26992 Hamilton latch, Co " .ancaste' Pa 

2/251 Spec ia ' >i-es M'g C: me • .Smai’-.'d Cvm 

28450 Me.ieti Pac.aid C: Pm: » i ' j ‘ 

78570 Me r «an Ht( Co hen. urnm 9 , 

3081 / Instiu-ienl Speea'l es C , u • 

t {•?(, s 9 , 

331/3 OP See*-. mg Tube Deal .*«,'s!.;'-, n, 
35434 Lettish- me C£cas, m 

36196 Stann.c. C Prod-cts ltd •* 



3/942 P R>¥> , i . 

39543 Me : nan i • a induSIM 
40970 Jf ’* aic ■< P-et sun 
4 7 1 9 J V.le- ; 

43990 C A V'i'f C: 
44655 0"- 'e Mlj C: 

46 9(4 Penn E"g 6 M'| 



•nail henam 9 J 

C" cage I.' 
Re.e’e Mmc - D'v 
St Pam Mmn 
Ha’tlcrd Conn 
hen foil. N Y 



49956 ¥ . :..a.e 9 I' .e T.te 0 
52090 « .a" :rV:"e' 

57983 Sa-:.'« Ci-tan, 

54794 S'j ; ' is V'g . 

55026 S.s E e*el- 
55933 Sonol- e C-.; 

55938 Ra.f'cn : ■ : - -eu.»| A 

liens 0 ■ 

5619/ S.iv d ng F.B.e C. .l»: 
56789 S. a*.e.E'ef.e C: 

594J6 Te'ei Core 
59/30 Ffca-- as A Betts C» 

60/41 T|>; • 'I { .1'. . i”,l C 
61//5 J r Sailer and S goa O' 
Aestinghpi.se A I Bane C 



C" tag' 

1 1 ■ slots *1 

Appa’al. s i 



■’ 3899 a f D E lec tr : n 1 1 
73905 Jennings Rad : M'g Cotp 
7395/ G'oc. Pm Cop 
’42/8 S'g n a 1 . le me . 

.,'4455 J H a s and Sort 
74861 Indus' a C .-. dense' Cotp 
94665 R f P.duets O', s on ol 
t ecu is Cmc 
.'49 G L f JOhnun l. 

7504/ Inte-nat. t a-s stance C 
'5/69 wtfslpne C >'f C t*e 
.'53 'a C T S K" gnts i't 
75 98 7 Kui.a E 3 .ipcalm* 
7 58 18 ^en; [ e n CM'* Co 
75915 L.tne'.se m, 

76005 l mo V*g :. 

‘6713 C • Mi'.ede' 

'6411 Gene a mst'ument CO'P 



B'oohlyn H -Y 
San Jose Calil 
Ridgflitid N J 
heptun< h J 
Aiichestei Mass 
Chicago III 
'ihenoi Bog 

Danbuiy Conn 
■ asaca Mmn 
Philadelphia Pa 
St Mates Pa 
Sandmen, ill 
Ml vemon h Y 
Chicago III 
Des Pianies Hi 



.'651. Cmt-V 

f astei 

'6545 Vue f 



SanFianciico Calil 
Co>p M ca-i 'd DivSion 

henaite N J 
Co me Maideo Mass 

Los Ange'es Calit 



F astenei Cvp San Leandto Calil 

545 v.e et [ . v . c. ' C'eveiand Ohio 

’.i hat . nai u n • o n henaik N J 

854 Oa. M8«»»Jtt.'in| Co Ciyltai L ike lll 

i6j The Be" ■: • Cop I eet'odvnannes Ok 

h Hr H, wood Calil 
7 ' C ' 5 Pae' Mf« s fto San F anoseo Calil 

’ 1 P" I'.stti-I ln^ u m.ent and f >et tiomt Co 

5-utn Pasadena Calil 
;87 Pn,ia> - i ;'e» and •• e Cotp 

Philadelphia Pa 



B'ooH»n h Y 

'•'61 1 ■ '. ' • ; ■’ Mai' shuig Pa 

' 969 Si.". ■. 'Call Tnnanee Calil 

- e 159 S' r ii«.’ . ' : . > 'I s' » '.s 

Eig n HI 

52' ’ S g- a So B'lmiiee Mass 

>76' S r ' c ■ hen you h rj| 

' 6 .' I . S I ' i. ' ’ i Pitman h J 

:l. 4 • '. . • »i*e p ,i hernaik 1 J 

. 1 • • . s ■ h'i" ' 9 . Chicago III 

'si. 1 -• v» t - c Sa- f 'ane i sc a Calil, 

'6I-: < • ■ SI Maigs Pa 

'3l • : * 1 s 1 C »al|h*m Mass 

S56 1 T '.'-ani" .'.Ms me CeveUnd Ohio 

'*'• t 1 j ► [ j »(fs San Gahiiti Calil 

'544' u 'e ‘ henlonulle Mass 

1. 1*, a . 1 :• . n - - l isimd C ily H Y 

• ;i. Vtr> R- ' .n- Ha'Ho'd^fronn 

'V 1 , a. 1 Chicago Hi 

'9'." • ' I A E nil • es C.ip 

Philadelphia Pa 

7996 ' 7'f' • U'g C : hen Rochelle N Y 

8'CK Me. 1 D . s • i Sessmns C'sch Co e 

Mo/'iSlonn h J, 

9C1J7 Sihn r/e ■ a p .duels Co Elizabeth. N j 
6 " 191 E 1 : j’ c md.ili.es Ass'c.alion Any brand 
T -eet 6 A SUndaids Mash ngion DC 
50. - 1 1 ic ' O * ua.pn E 1 ec monies Co*p 

• aiimgloid Conn 

3 77: u led 1 i-s' - ei Co.; hen YoU N Y 

3 C 743 G*'jm Eieelne Coip Chicago III 

83.91 Bovins me Riveiside Calil 

e 0 4 1 r AcoD'V IRobeelshan Conlinls Co . 

Columbus Ohio 
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Section VI 



Model 1205A/B 



Table 6-4. List of Manufacturers' Codes (Cont'd ) 



Co* 

No Manufacturer 



No. MasufoctvrRr 



•04(1 All Sin Pioducts lot Dtl'MCt. Oku 

■0509 A*ery Lit* I Cl Mon ov ii, Cl III 

10513 Hamaeri.nd Co lie Mm Hill, N. C. 

10140 Slum. Amoll, Cl . lie Bcsloi. Hill 

1011) Oimco Chi C« Dayton Oku 

11030 international iniluaiili lie Oni|i. Coin 

• 10/1 Gnri.il Cl LiGui|l, III. 

1I0S5 Toad Transformer Cup Vinci, Clli*. 

• 1111 ■mckiKii Elic O'* L 'lion lid lie 

Olkvilli Conn 

• 1 349 Military SpiC'lieilioi 

• Mil liliiniliinil Ricliliii Cup El Segundo Cllil 

• 1541 Aupai Elicluiici. lie Ciaknd|t Maryland 
11110 Biiip Cinliils. 0>* Banr Rngni Coip 

Bttortomn Mm 

•1042 CiiIii Precision Electric Cl. Skokie. ill 

1204/ Spuli Faraday lie , Coppn Mtnil 

EllClnc O'* nobohen. N J 

• lilt £ Heine Regulator Cup. Normals Coni. 

12142 Jillm Elicluiici Dint'll ol Spin ' 

Ciiko* Cl " Du Bin. Pi 

•21/0 FincRild Ciant t mu Cup Spiel t Defense 
Sp ilia 0i« Pman. H i 

I220S Mi|iyii I n du ilnii, me Giunaick. Conn 

12219 Sylvan! Eltclnc Pud lie 

E ticlioiic Tull Division Emporium. Pa 

•21/1 Alim Citp Eail Riaaik, Nainin. N.J. 

•21IS Suilchcieft. Inc Chicago III 

•2(4/ Milan t Coilioli me Sptnen Piodvcli 

Alliikno, Man 

12/11 Phillips Advance Control Ci joint, ill. 

• 2111 Riuaick Pioducli Coip Madnon. Bn 

•2*// Rolion Ml| Co . lie Boodstock. N y 

I2IS3 Vieloi Eieclioi'C Ci Glindiii . Calif. 

11014 Haifa * II Coip lit Ai|lHl. Cllil 

|1051 Can Faiiiiii Ci Ciabnd|i. Man 

1)011 Nta Hamper* Ball Biann|. Inc 

Peleiborough. N H 

(3125 Cinnai Iniliuainl Cup ‘‘Capacitor O'* 

Oailin|lon. S C 

(3I4S HI ■'*♦ and Cabii 0>* Los An|tiei. Cllil 
131(1 Viciny E n| Coip. Spnniliild. R j 

83298 Bind' * Cup Rid Ban* O'* Rid Bank N j 
•3315 Nubbin Coip Mundilim. HI. 

• 3324 Roian me Nemport Buck, Calif. 

• 3330 Sailh, Hunan h me B'ooklyn. N . y. 

(3112 Tick Labi Paused!'! Park. N j 

1)315 Ciniial Sen* Co Chicago III 

• 3i0l Gantt Bne and Cable Co 

. O'* ol Aanaci Coip BioohliUd. Man 

I35S4 Bu'ioutni Cup Electronic Tuba O'* 

piaml.nd. R j 

• 3/40 union Caib-di Coip Contyaii Prod O'* 

Vo'k R Y 

• 3/// Model Eng ms Mil Inc Nunl'R|lon. Ind 

13(21 Loyd Scruggs Co Fitiui Mo 

• 3942 , Ai'onaulicai mil ARidoCo lid< N j 

•41/1 Hico Eiiclioi'ct me. Great heck. N. y 

84)96 A j Qittinii Co Inc San FiMCHCl. Calif 

8441 1 TRt Capacitor Dm Ogallala. Nib 

•49/0 Sami Tai/.an me Bloomington. ind 

•5454 Boonlon Molding Company Boanlon. N j 

•54/1 A B Bord Co San Fiancuco. Calif 

• 54/4 RM Bucamcnli A Co San Fiancnci. Calif 

85110 Koi led Ko'ds. Inc Hamden. Conn 

•59 1 1 Seamless Rubbe- Co Chicago III 

111/4 Fitn.r Biaung Co lot Angoms. Calif. 

•119/ Clillon Prat i lion Pioducli Co Inc 

Ci'llon Miighii. Pa 

115/9 Pnemon Rubber Pioducli Carp Darton. Okio 



•1114 Radio Corp ol Aaoriea. E lie Ironic 

Comp A 0t* ell On Harmon N J 

81921 Seaiiiom Mig Co. GHndan. Colif. 

1/0)4 Maicc indulli'ii Anaheim Calif 

1/211 Pkilco Corporation i L an tdl'l 0 1 » 1 1 1 on t 

LinidaH Pa 

8/4/3 Ritiim F bioui Gian Pioducli Co 

San Francisco. Calif 
1/114 Van (liars A Rogns me San Fraacsco. Cllil 
8/9)0 TomaiMlg Coip Pioidonca. R I 

88140 Cut'er Hammer Inc L mcolif. Ill 

11220 Gould National Ballinai Inc Si Paul Minn 
, 81898 Genual M ill, Inc Buffalo N Y 

89231 G'aybar EHclne Co Oakland. Calif 

• 194/3 G E Onfiibuting Corp -Schenectady. N V 
(9115 United Transformer Co Chicago. Ill 

90030 Un led Shoe Mackmeiy Coip Beverly Mast 

901/9 uS Rubber Co Consumer mo A Plastics 

Prod Di* Passaic N j 

■ *e« Car f as 'an#' C C’ cago li* 

909/0 Bearmg Engineering Co San Francsco. Calif. 
91141 ITT Cannon Elect. me . Salem Di* Salem. Mass 
91210 Connor Spr.nj Mlg Co San Francsco. Cllil 
91 345 M" ei 0 ' a 1 A Nameplate Co El Monte. Calif 
91411 Rad'; Matenais Co Chicago III 

91508 Augai me Attiiboro. Mass 

9113/ Dale Electronics me Columbus, Nebr 

911(2 Elco Corp Riiiom Gro*e. Pa 

91/3/ Grenar Mlg Co ike (akofioid. Mass 

91(2/ K F Development Co Redmood City. Calif! 

91111 Ma'co Mlg Co . me Chicago, ill 

91929 Honeymei' me M en Smitcn O'* 

Froopoil. Ill 

91911 Nanm Bn-s Sprmg Co Oakland. Colif. 

92110 Tig Con nectoi Corp Peabody. Mass 

9231/ Eigeel Optical Co me | Rochester N Y 
9210/ Tensoiite insulated (ne Col Inc 

T arrylomn N Y 

92/02 IMC MagneTcs Corp (msbuiy tong island N Y 
92981 Hudson ia«p Co Kearney N J 

9)332 Sy .an a Eiectr.c Pnd me 

Sem.conductor-Di* (obum Mass 

93389 Robbins A Myers me Palisades Park N j 

93410 Stemco Controls. Dr* ol Essea Rue Corp 

Mansfield. Ohio 

93132 Balers Mlg Co Comet City Calif 

93929 G V Contiois l<*<ngston. N J 

9413/ Genera' Cable Con Bayonne N 3 

9414/ Phe ps Dodge * Yonkers N V 

94 144 Raylkeon Co Co»p C. Ind 

Comp Operations Qg.ncy Mass 

94 1 48 Scientific E 'octre es Products me 

Lo.e'and Colo 

94 154 RagnerE ect Corp T„ng-Soi 0.* Ncmarh N) 
9419/ Cuiiiss (i gni Corp -Electronics 0 * 

Easi Paterson N ) 
94222 Soul* Cnester Corp' Chester Pa 

94330 ( "e Cain Products me Benmood. Ill 

943 /5 Auti.ir.ilic Mela 1 Products Co Brooklyn NY 

94182 (otcesier Pressed Aium.num Coip 



cesiei Mass 
Chicago. Ill 
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SECTION VII 

MANUAL CHANGES AND OPTIONS 

3 

W-1. INTRODUCTION. CHANGE 2 



7.-2. This section contains information about manual 
changes, optional modifications and special instruments. 

7-3. MANUAL CHANGES. 

7 4. This manual applies directly tp, all standard Model 
1205A/B Dual Trace Oscilloscopes yyith a serial prefix 
(refer to Section 1 for explanation) as listed on the title 
page, If the instrument serial prefix Isn't the same, check 
Table 7-1 "for backdating changes or, if it isn't listed in 
the table, refer to an enclosed Manual Changes sheet for 
updating information. Also, if a Manual Changes sheet is 
supplied, make all errata corrections in the manual. 



Table 7 1. Manual Changes 



Serial Prefix 


Make Changes 


808- 


1 thru 7 


839- 


2 thru 7 


- 843- 


3 thru 7 


846- 


4 thru 7 


849- 


5 thru 7 


913- 


6 & 7 


916- 


7 


930- 


7 



CHANGE 1 

Table 6-2, Replaceable Parts, 

Q1: Change to A5Q2: Si pnp, HP Part No. 1853 0079. 
02: Change to A5Q6: Si npn; HP Part No. 1854 0320. 
A5: Change HP Part No. to 01200-06502. 

A5Q2: Change reference designator to A5Q3.- 
A5Q3: Change reference designator to A5Q4 
A5Q4: Change reference designator to A5Q5 
A5Q5: Change reference designator to A5Q7 
A5Q6: Change reference designator to A5Q8 
A5R12: Change- HP Part No. to 0757-0280; Ft; fxd 
metflm 1 kjlohm 1% i/8W. 

Page 8-27, Figure 8-41, 

Delete: replace with Figure 7 1 . 

Page 8-27, Figure 8-42, 

Q 1 , Q2 : Delete wire colors. 

Q1: Change to A5Q2. 

Q2: Change to A5Q6. 

A5Q2: Change to A5Q3. 

A5Q3: Change to A5Q4. 

A5Q4: Change to A5Q5. 

A5Q5: Change to A5Q7. 

A5Q6: Change to A5Q8. 

A5R12: Change value to 1 kilohm. 



Page 1-4, Table 1-1, 

Change intensity modulation Reification as follows: 
+5V signal blanks trace of normal intensity; +12V 
signal blanks any intensity. DC coupled input on 
rear panel; amplifier risetime approx. 200 ns; input 
resistance' is 10 kilohms. 

Table 6-2, Replaceable Parts, 

A6R3: Change to F^: fxd comp 10 kilohms 10% 1/4W; 
HP Part No. 0684 1031. 

../^age 8-29/8 30. Figure 8 46, 

A6R3: Change value to 10 kilohms. 



Rack instrurrji 

the front panel 
Model 1205AR 



CHANGE 3 



jents in this category are identified on 
||as Model 1205AR. In all other respects, 
identical to Model 1205B. 



CHANGE 4 

Table 6 2, Repl^qeable Parts, 
A6L2: Delete. 

A6R35: Delete. 

Page 8-29/8-30, Figure 8-46, 

A6L2: Delete 
A6R35: Delete. 

CHANGE 5 



Table 6 2, Replaceable Parts, 

A6R36: Delete. 

Page 815, Figure 8 22, 

Change: -50V to 50 VF at top of A3R25. 
Page 8 29/8 30, Figure 8-46, 

A6R36 Delete. 

CHANGE 6 f 



Table 6 2, Replaceable Parts, 

MP46: Change HP Part No. to 01200-40501. 



CHANGE 7 

Table 6-2, Replaceable Parts, 

A6: Change HP Part No. to 01200-66506 
Delete: A6CR8, A6R37, A6VR2 and A6VR3. 
Page 8-28, Figure 8-44, 

Delete: replace with Figure 7-2. 

Page 8 29/8-30, Figure 8 46, 

Delete: A6CR8, A6R37, A0VR2 and A6VR3. 
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7-5, STANDARD OPTIONS. 

7-6. Nine standard options are available at present. 
These are Model 1205A/B instruments with standard 
modifications installed at the factory. 

OPTION 001 

The instrument is wired for 230 Vac operation as shown 
in Figure 2-1, and HP Part No. 2110-0080, listed in Table 
6-2, is the standard fuse for FI, 

OPTION 002 

Table 6-2, Replaceable Parts, 

VI: Change HP Part No. to 5083-1823. CRT, P2 

phosphor, non-aluminized, internal graticule. 

OPTION 006 

This standard option is available only for Model 12058. 
Two three-pin, circular connectors (HP Part No. 1251 
0038) have been mounted on the rear panel; one each is 
in parallel with the channel A and B front panel input 
jacks. Also, a BNC connector (HP Part No. 1250-0083) 
has been mounted on the rear panel in parallel with the 
front panel TRIG & HORIZ INPUT jacks. 

OPTION 007 

Table 6-2, Replaceable Parts. 

VI: Change HP Part No. to 5083-1833. CRT, P7 

phosphor, non-aluminized, internal graticule. 

Add: Filter: amber, CRT; HP Part No. 5020-0530. 

OPTION 011 J 

Table 6-2, Replaceable Parts, / — S , 

VI: Change HP Part No. to 5083 1842, CRT, P1 1* 
phosphor, aluminized, internal graticule. 



OPTION 602 

Table 6-2, Replaceable Parts 

VI: Change HP Part No. to 5083-1820. CRT, P2 

phosphor, non-aluminized. no graticule 

OPTION 607 

Table 6-2, Replaceable Parts, 

VI: Change HP Part No. to 5083-1830. CRT, P7 

phosphor, non-aluminized, no graticule. 

Add: Filter: amber, CRT; HP Part No. 5020-0530. 

OPTION 611 

Table 6-2, Replaceable Parts, 

VI: Change HP Part No. to 5083 1841; CRT, P11 

phosphor, aluminized, no graticule. 

' OPTION 631 

Table 6-2, Replaceable Parts, 

VI: Change HP Par^ No. to 5083 1850; CRT, P31 

phosphor, non-aluminized, no graticule. 

7 7. SPECIAL OPTIONS. 

7-8. Special options are standard Model 1205A/B in- 
struments that are modified at the factory according to 
customer specifications. These instrument^ are identified 
by a letter-number combination (such as C05-) in addi 
tion to the standard model number. A tag, adjacent to 
the serial number tag, is used for identification. 

7-9. A separate insert sheet containing all modification 
information that affects the manual is included with each 
special-option instrument. Revise the manual according 
to the insert sheet for proper instrument coverage. If an 
insert sheet isn t included, modifications don't affect the 
manual. 
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Figure 7-1. Low Voltage Power Supply, A5, Component Identification 
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REF I GRiO 
DC SIC ] LOC 


REF • ORIO 
DESIG LOC 


R'EF ! GRID 
DESIG 1 LOC 


REF 1 GRID 
OfSfG LOC 1 


REF GRID 

DESIG LOC 


REF ro^ 
DE SIG LOC 


Cl C-l 


Cl a E-5 


LI E-3 


R4 B-2 


R1S B-S 


R25 D-3 


cs c-a 


C14 E-a 


Q 2 c-a 


R8 B-3 


R17A D-l 


R27 0-4 


cs r-s 


CR1 C-l 


Q4 E-6 


R8 D-l 


R18 E-1 


R29 C-4 


C7 D-« 


CR3 B-2 


Q6 E-J 


RIO C-2 


R20 i-a 1 


R31 C-3 


c» c-« 


CR5 B-4 


R1 B-4 


R12 c-a 


R22 E-4 


R33 E-3 


Cll 1-4 


CR7 E-S 


R3 B-S 


R14 C-S 


R24 E-3 


VR1 E-4 



Note: For complete reference designation, prefix 
component designators witfi A6. 



Figure 7-2. High Voltage Regulator, A6, Component Identification 
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SECTION VIII 

SCHEMATICS AND TROUBLESHOOTING 



8-1. INTRODUCTION. 

8-2. This section contains schematics and component 
location photographs along with troubleshooting, repair 
and replacement information. 

8-3, SCHEMATICS. 

8-4. All schematics are on fold-out pages to allow 
reference to the text and figures in other sections. To 
find one by circuit name, refer to the List of Illustrations 
at the front of the manual. The schematics are drawn to 
show electronic .function, and any one may include all 
or part of several different physical assemblies. Symbols 
and conventions are defined in Table 8 2. 

8-5. For ready reference, a block diagram of each 
schematic is on the adjacent page. An overall block 
diagram of the entire instrument is in Section IV. 

8-6. Each schematic is identified by a circled number 
in the lower right-hand corner. These numbers make it 
easy to find a point of reference. For example, the 
trigger signal from A1A1Q5 on Schematic 1 is referred 
to A3S1 on Schematic 4. On Schematic 4, the trigger 
input signal to A3S1 is referred back to A1A1Q5 on 
Schematic 1. 

8 7. To find a component on the schematics, first check 
the reference designation boxes. These are located jn the 
lower right-hand corner whenever compatible with circuit 
layout and indicate which comporfents are on a particular 
schematic. *- 

8-8. Components within the shaded areas of the sche- 
matics are physically located on an etched circuit board. 
Subassembly components, other than those on a circuit 
board, are shown fcithin a shaded border for better 
distinction. 

8-9. All component reference designators are complete 
* on the schematics. Do not add any additional prefixes 
to these designators. 

8-10. COMPONENT LOCATION. 

8 11. All adjustments are shown in Section V, and 
mechanical parts are shown on exploded-view drawings 
in this section. For ready reference, assembly photo- 
graphs are given adjacent to the appropriate schematics. 

8-12. Circuit board assembly photographs are subdivided 
by a grid, and components within each subdivision are 



indexed to a table below the photograph. Thus, a compo- 
nent can be easily found on the photograph by first 
referring to the table. However, reference designators are 
not complete on assembly photographs. For the complete 
reference designator, add the assembly number (and 
subassembly number, if any) stated in the photograph to 
each component designator. 

8 13. TROUBLESHOOTING. 

8 14. Troubleshooting is easier if more than one symptom 
of a trouble is evident. Observe the instrument, and note 
all indications of faulty operation. If symptoms indicate 
more than one trouble, treat each problem individually 
and locate one trouble at a time. Don’t waste time making 
random checks. Follow the procedure presented here, and 
refer to other areas of information in this manual if 
necessary. 

8 15. FRONT PANEL CONTROLS. 

8-16. Equipment troubles are frequently due simply to 
improper front-panel control settings. Refer to the oper- 
ating instructions in Section III for a complete explana- 
tion of each control’s function along with typical 
operating instructions if in doubt. Use the controls as a 
guide to help isolate a trouble to a specific area of the 
instrument. 

8-17. PERFORMANCE CHECK. 

8-18. Make a thorough check of instrument performance. 

A complete procedure is given in Section V, and forms 
are included to record results. A trouble, such as incor- 
rect vertical gain or sweep speed, may be due to lack of 
calibration. If a performance check result can be adjusted, 
the last step of the check refers to the appropriate 
adjustment procedure. v 

8 19. TROUBLESHOOTING TABLE. 

8-20. Troubleshooting tips are given in’ Table 8-1. The 
table is not intended as a fool-proof tool for pin-pointing 
every possible trouble; only some of the most common 
symptoms and probable faults are given. Before doing 
the checks, be sure that the symptom is valid by checking 
control settings. For example, what may at first appear 
as no display may really be a no sweep problem. 

* 

8-21. To check the vertical circuits for an unbalance, 
measure the vertical preamplifier output voltages (white 
and green wires at module rear). 
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8-22. The unbalance is in the output amplifier if these 
voltages are equal. If the voltages are unequal, either the 
preamplifier or output. amplifier may be defective. 

8-23. To further isolate the trouble source, disconnect 
the preamplifier output leads, and measure the voltages 
again. Check the preamplifier for an unbalance if the 
voltages are unequal; check the output amplifier for an 
unbalance if the voltages are equal. 

8-24. Measure the dc voltage at symmetrical points on 
each half of the differential amplifiers to detect a 
defective stage. Voltages should be the same, as indicated 
on the schematics. 

) 

8-25. The vertical preamplifier modules can also be 
checked by exchanging output connections. If the inop- 
erative channel is then O.K., the module originally 
connected to that channel is defective. 

8 26. VISUAL CHECKS. 

8-27. After localizing a ‘.rouble to a specific area of the 
instrument, make a good visual check of that area. 
Check for burned or broken components, loose wifes or 
circuit board connections, faulty switch contacts, or any 
similar condition suggesting a source of trouble. If every 
thing appears normal, proceed to the next step. 

8-28. WAVEFORMS AND VOLTAGES. 

8-29. Let the instrument warm' up for about 15 minutes 
before taking any measurements. Conditions for meas 
uring waveforms and dc voltages are stated adjacent to 
each schematic. These conditions must be observed to 
obtain the proper results. 

8-30. A triangle with an enclosed number is shown at 
key locations throughout the schematics. These are wave- 
form measurement points and are referenced to the 
waveform photographs adjacent to each schematic. 

8-31. Waveforms can be used to measure gain, locate a 
differential amplifier unbalance, or pin-point a defective 
stage. 

8-32. DC voltages are shown on the schematics near 
active components such as transistors. As an aid to lo- 
cating measurement points, a small dot is etched on the 
circuit boards near the emitter of transistors, source of 
field-effect tfansistors, cathode of diodes and positive 
lead of electrolytic capacitors. Use a needle-tip probe to v 
avoid creating a short circuit. 

8-33. FINAL CHECKS. 

8-34. Read the theory of operation in Section IV to 
learn how a circuit should operate. With the aid of this 



information, it will be easier to discover why a defective 
circuit is inoperative. Finally, make resistance checks to 
uncover a faulty component. If it appears necessary to 
calibrate the instrument, refer to Section V for the correct 
procedures. 

8-35. REPAIR AND REPLACEMENT. 

e» 

8-36. The following paragraphs contain recommended 
procedures for repair and replacement of defective com- 
ponents. A complete list of components, with Hewlett- 
Packard part numbers and ordering information, is in 
Section VI. Contact the nearest HP Sales/Service Office 
listed at the rear of this manual if satisfactory repair or 
operation cannot be achieved. 

8-37. SERVICING ETCHED CIRCUIT BOARDS. 

8-38. Circuit boards in this instrument have plated- 
through holes with conductive surfaces on both sides. 
Components^ can be removed or replaced by unsoldering 
from either side of a board. When removing a large 
component, such as a potentiometer, rotate the soldering 
iron from lead-to-lead while pulling upward on the part. 
The following extract from HP Service Note M-2QE 
contains further etched circuit board repair information: 

a. Don't apply excessive heat. Use a 37- to 48-watt 
soldering iron. 

b. Clip the leads of the damaged component. Remove 
the component, and then unsolder the leads from the 
board. 

c. Use a toothpick or other pointed object to clean the 
circuit board holes while heating with a soldering iron. 

d. Shape the leads of replacement components to fit 
the circuit board holes. Don't use force. 

e. If the metal-plated conductive surface lifts from the 
board, cement it back with a small amount of quick- 
drying, acetate-base cement with good insulating prop- 
erties. Or, solder-a wire along the damaged area. 

8-39. SEMICONDUCTOR REPLACEMENT. 

8-40. Semiconductor devices are available in a wide 
variety of shapes and sizes. This can make it confusing to 
identify the leads. Examples of some of the most common 
configurations are shown in Figure 8-1. 

8-41. When removing a semiconductor, use a pair of long 
nose pliers as a heat sink between the device and the 
soldering iron. And, when replacing a semiconductor, 
ensure sufficient lead length to dissipate soldering heat 
by using the same length of exposed lead as used for the 
original part. 
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8-42. CRT REMOVAL AND REPLACEMENT. 

8-43. Remove the CRT as follows: 



c. Remove front-panel CRT light shield by squeezing 
at mid-point, top and bottom. 



^ d. Remove CRT bezel by first removing four retaining 

WARNING I screws. 



To prevent personal injury, always wear 
a face maskyor goggles when handling the 
CRT. Wear protective gloves and handle 
carefully. 

V 

a. Remove Model 1205A top cover by loosening the 
two captive screws; remove Model 1205B bottom cover 
by first removing four retaining screws. ** 

b. Remove rear-panel CRT socket cover by first remov- 
ing two retaining screws. 



e. Carefully remove CRT'socket. 

f. Lop sen screw at bottom of CRT clamp (an access 
hole i^jrovided at rear of Model 1205B side panel). 

g. Put one hand on CRT face; use othter hand to slide 
CRT forward and out of instrument. 

8-44. To install a CRT, do the reverse of the above 
procedure. If a new CRT is installed, also do the adjust- 
ment procedure given in Section V. 
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845. VERTICAL PREAMPLIFIER MODULE REMOVAL 
AND REPLACEMENT. 

8-46. Remove the vertical preamplifier modules as follows 
(see Figured 8-5 and 8-6 for exploded-view drawings): 

? ' . 

NOTE 

To remove the Model 1205B channel A 
preamplifier module, first remove the 
channel B module to provide clearance. 

a. Remove' knobs from Vertical Vernier, Volts/Divi- 
sion, and + and -Vertical Coupling switches (lever-switch 
knobs pull off). 



nected between module and dual channel output board 
cannot be disconnected until module is partially removed. 

d. Slide module about 1/4 inch to rear, and lift out. 

8-50. To install the module, do the reverse of the above 
procedure. Wire colors are shown in the appropriate 
component identification photograph in this section. 
When sliding the module forward, be sure that the bottom 
slots catch on the retaining clips. 

, i 

8-51. DUAL CHANNEL OUTPUT BOARD REMOVAL 
AND REPLACEMENT. 

8-52. Remove the dual channel output board as follows 
(see Figures 8-5 and 8-6 for exploded-view drawings): 



b. Remove nut from attenuator shaft. 

c. Disconnect wires from square-pin connectors (note 
locations for replacement). 

d. Slide module about 1/4 inch to rear, and lift out. 

8-47. To install the module, do the reverse of the above 
procedure. Wire, colors are shown in the appropriate 
component identification photograph in this section. 
When sliding thu module forward, be sure that the bottom 
slots catch on he detaining clips. 

8-48. HORIZONTAL MODULE REMOVAL AND RE- 
PLACEMENT. 



a. Remove four power transformer screws, and tem- 
porarily move transformer to gain access to board. 

b. Disconnect wires from square-pin connectors (note 
locations for replacement). 

c. Remove DISPLAY switch coupler shaft. To do this, 
slightly spread vertical preamplifier modules, and insert 
a long Allen driver. Loosen two Allen set screws on either 
end of shaft, turning DISPLAY switch as required to 
reach screws. 




8-49. Remove the horizontal module as follows (see 
Figures 8-5 and 8-6 for exploded-view drawings): 

a. Remove all knobs from horizontal section of front 
panel (lever-switch knobs pull off). 

b. Remove nut from SWEEP/EXT HORIZ switch shaft 
and RESET lamp mounting nut. # 

c. Disconnect wires from square-pin connectors (note 
locations for replacement). A yellow coaxial cable con- 



To avoid damaging the instrument, spread 
the vertical preamplifier modules only 
enough to insert the Allen driver. 



d. Remove three support screws from board. 

e. Slide board toward rear of instrument, and lift out. 



8-53. To install the board, do the reverse of the above 
procedure. Wire colors are shown in the appropriate 
comoonent identification photograph in this section. 
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Symptom 


Check 


No display, both channels 


1. Press FIND BEAM. 

2. If display returns: adjust INTENSITY, 
POSITION controls, and BAL. Check 
vertical and horizontal amplifiers for 
an unbalance (refer to paragraphs 8-21 
thru 8-25). 

3. If display doesn't return check: gate 
amplifier, low and high voltages, and 
CRT. 


No display, one channel 

/ 

\ 


1. Adjust vertical POSITION and BAL of 
defective channel. 

2. Select another mode of vertical coupling 
to check input path (switch could also be 
defective). 

3. Turn Volts/Division through its range. 

4. If no display only from 0.5V to 20 V/DIV, 
check -r 100 attenuator path. 

5. If no display only from 5 MV to 0.2 V/DIV, 
check unattenuated attenuator path. 

6. Check current source A3Q14 or A3Q17 for, 
respectively, no channel A or B display. 

7. Check vertical preamplifier and amplifiers 
of defective channel for an unbalance (refer 
to paragraphs 8-21 thru 8-25). 


No alt display 


1. Check alt trigger from sweep generator to 
multivibrator. 

2. Check A3S1, A3Q15 and A3Q16. 


No chop display 


1 Check A3S1, A3Q15-and A3Q16. 


No A vs. B display • 


1. Check A3S1 and A3Q18. 


Unstable display 


1. Check horiz. preamplifier. 

2. Check trigger generator. 

3. Check hold-off circuit. 

4. If no LINE triggering, check signal from 
L.V.P.S. to horiz. preampl. 

5. If no 1 NT triggering, check signal from vert, 
preampl. to horiz. preampl. 

6. If no EXT triggering, check signal from J7 
to horiz. preampl. 
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Symptom 


Check 


Poor CMRR 


1. Check vertical preamplifier. 




2. Check for unsymmetrical gain on each side 
of vertical differential amplifiers. 


No sweep 


1. Set SWEEP/EXT HORIZ to EXT HORI£. 
and apply signal to J7. 




2. If no horizontal deflection, check horiz. 
preamplifier and amplifiers. 




3. If horizontal deflection, check trigger and 
sweep generators. 


No norm sweep 


1. Check input signal from input of horiz. 
preampl. to trigger generator (A4A1Q6/Q7). 




2. Check A4S5. 


No auto sweep 


1. Check feedback loop from A4A1Q9 collector 
to A4A1Q7 base. 




2. Check A4S3, A4C2 and A4C3. 


No single sweep 


1. Check A4S5. 




2. Check A490. ^ 

"A 3. Check A4 A 1Q25 and associated components. 


No free run sweep 


/ 

1. Check A4S5, -50V applied to A4S5, and 
A4A1R77’ 


No magnified sweep 


1. Check A4A2S1. 


■ r - 


2. Check A4A2Q1 and associated components. 



v 
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Figure 8-2. Model 1205B Boqfjb View 
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Figure 8 3. Model 1205A Top View 
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Figure 8-4. Model 1205A Bottom View, 
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Figure 8-6. Model 1205B Exploded View 
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Figure 8-7. 5 mV Preamplifier Module, A1 Component Identification 






Figure 8-8. Volts/Division Switch A 1A2, Component Identification 
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Figure 8-10. Channel A Attenuator and Preamplifier Block Diagram 






DC VOLTAGE MEASUREMENT CONDITIONS 




Figure 8-11. Channel A Preamplifier Module Measurement Conditions and Waveforms 
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Figure 8-12. 

Channel A Preamplifier Module Schematic 
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Figure 8-13. 5 mV Preamplifier Module, A2, Component Identification 






Figure 8-14. Volts/Division Switch, A2A2, Component identification 
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F igure 8-16. Channel B Attenuator and Preamplifier Block Diagram 
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!> 

DC VOLTAGE MEASUREMENT CONDITIONS 



; • 

1. Set: 

Volts/Division B 1 V/DIV 

+Vertical Coupling B OFF 

-Vertical Coupling B OFF 



2. Voltages are referenced to chassis ground. All indica- ' 
tions are approximate and may vary slightly from instru- 
ment to instrument. 



WAVEFORM MEASUREMENT CONDITIONS 



1. Set: 

Volts/Division B - 1 V/DIV 

-•-Vertical Coupling B AC 

-Vdrftcal Coupling B OFF 



2. Connect a 5V pk-pk, 1 kHz sine wave to channel B 
+ INPUT jack. 

3. All waveforms are referenced to chassis ground. 
Monitor oscilloscope’s vertical sensitivity (using a 1:1 

t probe) and sweep speed settings are showrt below each, 

waveform photograph. 





P/D ItOOA-a-IA 



Figure 8-17. Channel B Preamplifier Module Measurement Conditions and Waveforms 
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Table 8-3. Dual Channel Output Amplifier Measurement Conditions 



DC VOLTAGE MEASUREMENT CONDITIONS 



DISPLAY .. A 

Vertical POSITION (A and B) midrange 

. ft 1 

Vertical Vernier (A and B ) .... J CAL 

Volts/Division (A and B) 1 V/DIV 

+Vertical Coupling (A and B) ^ . OFF 

—Vertical Coupling (A and B) OFF 



Horizontal POSITION midrange 

SWEEP/EXT HORIZ 1 V/DIV 

2. Voltages are referenced to chassis ground. All indica- 
tions are approximate and may vary slightly from instru- 
ment to instrument. 

3. *To measure voltages with an asterisk, set DISPLAY 
to A vs B. 



WAVEFORM MEASUREMENT CONDITIONS 



1. Set: 

DISPLAY A 

Vertical POSITION (A and B) midrange 

Volts/Division (A and B) 1 V/DIV 

Vertical Vernier (A and B) CAL 

+Vertical Coupling A AC 

-Vertical Coupling A OFF 

+Vertical Coupling B ^.AC 

-Vertical Coupling B v OFF 

Horizontal POSITION midrange 

SWEEP/EXT HORIZ , ' xl 

Time/Division 0.2 MSEC/DI V 

Horizontal Vernier CAL 

SLOPE + 

MODE NORM 



TRIGGER LEVEL AUTO 

Horizontal COUPLING DC 

SOURCE INT 

2. Connect a 5V pk-pk, 1 kHz sine wave to channel A 
+INPUT jack. 

3. © To measure these waveforms, co^ect a 5V pk-pk, 
1 kHz sine wave to "both channel A and B +INPUT jacks. 
Set the controls as indicated in step 1, except set 
DISPLAY to A vs B. 

4. All waveforms are referenced to chassis ground. 
Monitor oscilloscope's vertical sensitivity (using a 1:1 
probe) and sweep speed settings are shown below each 
waveform photograph. 



V f i 
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Figure 8-21. pual Channel Output Amplifier Waveforms 
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Figure 8-22. 

Dual Channel OutpuJ Amplifier Schematic 
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Table 8-4. Multivibrator Measurement Conditions 



DC VOLTAGE MEASUREMENT CONDITIONS 



1. Set: 

DISPLAY A 

Vertical POSITION (A and B) ' midrange 

Horizontal POSITION midrange 

2. Voltages are referenced to chassis ground. All indica- 
tions are approximate and may vary slightly from instru 
ment to instrument. 



WAVEFORM MEASUREMENT CONDITIONS 



DISPLAY CHOP 

Vertical POSITION (A and B) midrange 

Horizontal POSITION midrange 



2. All waveforms are referenced to chassis ground. 
Monitor oscilloscope’s vertical sensitivity (using *a 1:1 
probe) and sweep speed settings are shown below each 
waveform photograph. 





• > . 




Model 1205A/B 



\ 




Figure 8 25. Multivibrator Waveforms 
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DC VOLTAGE MEASUREMENT CONDITIONS 



. Condition 1 (for trigger circuit testing). 

SWEEP/EXT HORIZ XI 

Horizontal VERNIER CAL 

TRIGGER LEVEL AUTO 

SOURCE INT 

Horizontal COUPLING DC 

SLOPE + 

MODE . . . : NORM 

No signal applied 



b, Condition 2 (for horizontal amplifier testing). 

SWEEP/EXT HORIZ 1 V/DIV 

Horizontal VERNIER CAL 

Horizontal POSITION midrange 

No signal applied 

2. Voltages are referenced to chassis ground. All 
indications are approximate, and may vary slightly 
from instrument to instrumented 

3. Voltages in parenthesis are for Condition 2. 



WAVEFORM MEASUREMENT CONDITIONS 



1. Set; 

DISPLAY A 

Vertical POSITION A midrange 

Volts/Division A 1 V/DIV 

Vertical Verrvier A : CAL 

+Vertical Coupling A AC 

-Vertical Coupling A OFF 

Horizontal POSITION midrangd 

SWEEP/EXT HORIZ XI 

Time/Division 0.2MSEC/DIV 

Horizontal Vernier CAL 

'•SLOPE + 



MODE NORM 

TRIGGER LEVEL AUTO 

Horizontal COUPLING DC 

SOURCE . . INT 

2. Connect a 5V pk-pk, 1 kHz sine wave to channel 

A + INPUT jack. 

3. All waveforms are referenced to chassis ground. 
Monitor oscilloscope's vertical sensitivity (using a 1:1 
probe) and sweep speed settings are shown below each 
waveform photograph. 
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Figure 8-29. Horizontal Preamplifier Measurement Conditions and Waveforms 
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Figure 8-31. Horizontal Module, A4, Component Identification 
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Sec'iori VMI , ' Model 1205A/B 

Teble 8 5..Tri(|ijer Generator end Horizontal Amplifier Measurement Conditions 1- 
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DC VOLTAGE MEASUREMENT CONDITIONS 


1. Set:. 




b. Condition 2 (for horizontal amplifier testing). 


1 a. Condition 1 (for trigger circuit testing). 


SWEEP/EXT HORIZ 1 V/DIV 


SWEEP/EXT HORIZ 


XI 




Horizontaf VERNIER 


CAL 


Horizontal POSITION midrange 


TRIGGER LEVEL 


AUTO 


No signal applied 


SOURCE 


INT 




Horizontal COUPLING* 


DC 


2. Voltages are referenced to chassis ground. AJI 


SLOPE 


. . + 


indications are approximate and may vary slightly from 


MODE 

No signal applied 


NORM 


instrument to instrument. 


• t _. 


*• 


3. Voltagbs in parenthesis are for Condition 2. 


* 


WAVEFORM MEASUREMENT CONDITIONS . > j,. 

■ . , • ' A* 


1. Set: 




- 


DISPLAY 


A 


Horizontal COUPLING DC 


Vertical POSITION A 


midrange * 


SOURCE . . INT 


Volts/Division A 


1 V/DIV 




Vertical Vernier A 


CAL 


2. Connect a 5V pk pk, 1 kHz sine wave to channel 


♦Vertical Coupling A . . . . 


AC 


A-HNPUT jack. 


-Vertical Coupling A .... 


OFF 


Horizontal POSITION 


midrange 


3. (§) To measure this waveform, connect a 5V 


SWEEP/EXT HORIZ 


XI 


pk f)k, 1 kHz sine wave to the TRIG & HORIZ INPUT 


Time/Division 


0.2 MSEC/DI V 


jack. Set the controls as indicated in step 1, except 


Horizontal Vernier 


CAL 


set SWEEP/EXT HORU to 0.5 V/DIV. 


SLOPE 


♦ 




MODE 


NORM 


4. All waveforms are referenced ta chassis ground. 
Monitor oscilloscope's vertical sensitivity (using a 1:1 


TRIGGER LEVEL 


AUTO' 




✓ 


probe) and sweep speed settings are shown below each 






jvaveform photogrpah. 
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ijpnHH 
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Figure 8-33. Trigger Generator and Horizontal Amplifier Waveforms 
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Table 8-6. Sweep Generator Measurement Conditions 



DC VOLTAGE MEASUREMENT CONDITIONS 



Set: 

Horizontal POSITION midrange'' 

SWEEP/EXT HORIZ X 1 

Time/Division 0.2 MSEC/DI V 

Horizontal Vernier CAL 

MODE . . .< SINGLE 

SLOPE 

TRIGGER LEVEL ccw (not in AUTO) . 



SOURCE INT 

’ ' RESET . . .fit armei (light on) 

2. “Measure voltages in parenthesis with RESET pressed 
Measure all other voltages with the sweep generator armed 
(light on) . 

3. Voltages are referenced to chassis ground. All indica- 
tions are approximate and may vary slightly from instru 
merit to instrument. 



WAVEFORM MEASUREMENT CONDITIONS 



Set: 

DISPLAY A 

Vertical POSITION A midrange 

Volts/Division A 1 V/DIV 

Vertical Vernier A CAL 

-^Vertical Coupling A AC 

-Vertical Coupling A OFF 

Horizontal POSITION midrange 

SWEEP/EXT HORIZ xl 

Time/Division „....■ 0.2 MSEC/DIV 

Horizontal Vernier CAL 

SLOPE + 

M0DE « • • * NORM 

V 



TRIGGER LEVEL AUTO 

Horizontal COUPLING DC| 

SOURCE INT 

2. Connect a 5V pkpk, 1 kHz sine wave to channel A 
+ INPUT jack. 

' rr- 

3 . & To measure this waveform, change the vertical 
input frequency to 50 kHz. 

4. All waveforms are referenced to chassis ground. 
Monitor oscilloscope's vertical sensitivity (using a 1:1 
probe) and sweep speed settings are shown below each 
waveform photograph. 
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Figure 8-37. 
Sweep Generator Schematic 
8-23/8-24 
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Figure 8-43. High Voltage Power Supply Block Diagram 













Figure 8-44. High Voltage Regulator, A6, Component Identification 
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HEWLETT M PACKARD 



CATHODE-RAY TUBE WARRANTY 



The cathode-ray tube (CRT) supplied in your Hewlett-Packard 
Oscilloscope and replacement CRT's purchased from hp are 
warranted'- by the Hewlett-Packard Company against electrical 
failure for a period of one year from the date of sale. Broken 
tubes and tubes with phosphor qj- mesh burns are not included 
under tfiis warranty. If the" CRT is broken when received, a 
claim should be made with the responsible carrier,. All warranty 
claims with Hewlett-Packard should be processed through your 
nearest Hewlett-Packard Sales/Service* Office (listed at rear of 
instrument manual). 

We would like to evaluate ever) defective CRT. This engi- 
neering evaluation helps us to, provide a better product for 
you. Please fid .out th2 CRT Failure Report on the reverse 
side of this sheff and return it with the defective CRT to: • 



Hewlett-Packard Company 

1900 Garden of the Gods Road ' 

Colorado Springs, Colorado 80907 

*' ' Attention: CRT QA 

To avoid damage to the tube while in shipment, please follow 
the shipping instructions below; warranty credit is not allowed 
on broken tubes. ^ 

SHIPPING INSTRUCTIONS 

It is preferable that the defective CRT be returned in the 
replacement CRT carton. If the carton or packaging material 
is not available, pack the CRT according to the instructions 
below: 

1. Carefully wrap the tube in 1/4 inch thick cotton 
batting or other soft padding material. 

2. Wrap the above in heavy kraft paper. 

3. Pack wrapped. tube in a rigid container which is 
at least 4 inches larger than the tube in each 
dimension, 

4 Surround the tube with at least 4 inches of packed 
excelsior or similiar shock absorbing material; be 
sure the packing is tight all around the tube. 



CRT Department 



HIWliTT- PACKARD COMPANY 1900 GARDEN OF THE GODS ROAD, COLORADO SPRINGS, COLORADO. U. S. A. 






CATHODE-RAY TUBE FAILURE REPORT 



DATE . 



FROM: 
NAME _ 



COMPANY _ 
ADDRESS _ 



' 1. hp INSTRUMENT MODEL NO.. 
2. hp INSTRUMENT SERIAL NO. _ 
?. CRT SERIAL NO 



Please describe the failure and,, if possible, show the trouble on the ap- 
propriate CRT face below. 



92537-4 








Jff MANUAL CHANGES 

MODEL 1205A/B 

DUAL TRACE OSCILLOSCOPE 

, o 

Manual Serials Prefixed: 930- 
Manual Printed: JULY 1970 

Make all changes listed below as Efrata. Check the following table for your instrument serial prefix and/or serial number 
and make listed change(s) to the manual: 



Serial Prefix or Number 


Make Changes 


Serial Prefix or Number 


Make Changes 


1045A (1205A only) 


1 




11S2A U205B only) 


1. 2, 3 


931- (1205B only) r* 


1 




1202A ( 1 205A only) 


1.2,3 


1 1 29A ( 1 205 A only) 


1. 2 








1127A (1205B only) 


*1.2 









ERRATA 



Add the following cautionary statement after the last para 
graph in Section III: 

CAUTION 

This instrument is fitted with a plexiglass CRT 
safety faceplate (HP Part No. 5020-8728) for 
operator protection. To clean the CRT face 
plate, use a soft cloth or tissue. Never use coarse 
or abrasive tissues because these will scratch 
the plexiglass. 



Table 6 2 (Cont'd). 

A4A1R12: Change to HP Part No. 0698 
3640, R FXDMETOX 1800 OHM 5% 2W. 
-A4A2W1: Change HP Part No. and Mfr Part 
No. to 01200-61628. 

A6MP2: Change to HP Part No. 01201 01 101. 
A6R14: Change to HP Part No. 2100^2692. 
R.VAR CERMET 1 MEGOHM 20% TYPE 
V 1/2W. 

A6R26: Change to HP Part No. 0757-0791, 

R FXD MET FLM 6.19K OHM 1% 1/4W 



Page 4-4, Figure 4-1, 

Change: BAL resistor to FET A1A1Q1B stage to a fixed 
resistor. Delete^the word BAL and the screwdriver 
adjust symbol. ' \ 

A Page 67, Table 5-6, ^ 

150 mV pk-pk: Change to 1500 mV pk-pk in Ripple 
column. 

Table 6-2, 

A -A2R1: Change HP Part No. to 0698-8502. 

At A2R3: Change HP Par* No. to 0698-8502. 

A2A2R1: Change HP Part No. to 0698-8502. 

A2A2R3: Change HP Part No. to 06968502. 

A3R39: Change to HP Part No. 0757 0428, 

R:FXD MET FLM 1.62K OHM 1% 1/8W. 

A3R40: Change to HP Part No. 0757-0751, 

R:FXD MET FLM 7.5K OHM 1% 1/4W. 

• A3R53: Change to HP Part No. 0757-0428, 

R: FXD MET FLM 1.62K OHM 1% 1/8W, 

A3R54: Change to HP Part No. 0757-0751, 

R:FXD MET FLM 7.5K OHM 1% 1/4W. 

A3R56: Change to HP Part No. 0757-0413, 

R:FXD MET FLM 392 OHM 1% 1/8W. 

A4Aldh. A4A1Q2, A4AKH, A4A1Q5: 

Change to HP Part No. 1854 053a 



March 1975 

• Q 

* Latest additions to this change sheet. 

This, change sheet supersedes all prior changeVeets for this manual. 



A7CR1: Change to HP Part No. 1901 0683, 
DIODE: SILICON HV 10KV 5 MA. 

A7CR2: Change to HP Part No. 1901 0683, 
DIODE SILICON HV 10KV 5 MA 
F 1(21 10 0080) Change to Hr Part No. 

2110-0020, FUSE: 0.8A 250V SLOW BLOW 
(230V OPERATION). 

MP49: Change to HP Part No. 01200-66521, 
TERMINAL BOARD: TRANSFORMER. 

Add: MP56, HP Part No. 01200-64104, COVER: 
BOTTOM (1205A ONLY). 

Add: MP 57, HP Part No. 01710 04103. COVER: 
TRANSFORMER. 

Q1 : Change HP Part No. to 1853-0079. 

Q2: Change HP Part No. to 1854-0320. 

Add: XQ1 and XQ2, HP Part No. 5060-0585, 
CABLE TSTR Q1 AND Q2. 

W2: ( 1205A only) : Change to HP Part No. 
01200-61626. 




Supplement A for/ 
01205 90902 
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ERRATA (Cont'd) 



Page 7 1. Table 7 1/ 

Delete: Reference to Serial Prefix 930 . 

Page 7-2, Paragraph 7-5, Option 006 

Replace entire paragraph with the following: 

This standard option is available for Model 1205B only. 
Three rear panel connectors are added in parallel to front 
panel inputs: one each for CHANNEL A and CHANNEL 
B INPUTS, and one for TRIG & HORIZ INPUT. The input 
impedance'specification is changed as follows: VERTICAL: 
1 megohm shunted by approximately 100 pF for all ranges; 
HORIZONTAL: 1 megohm shunted by approximately 
76 pF. Replaceable parts for Option 006 are listed in table 
1 and schematic connections are shown in figure 3. 

Page 8-11, Figure 8-12, 

Change: AIR 14 to A1A1R 14. 

Page 8*17, Figure 8-26, 

A3R39: Change value to 1620. 

A3R40: Change value to 7500. 

A3R53: Change value to 1620. 

A3R54: Change value to 7500. 

A3R56: Change value to 392. 



Page 8 19. Fig. ne 8 30. 

A4A1R12: Change value to 1800 
Page 8-21, Figure 8-34, 

Add: A4A1R 18 4701^0 line between top of 
A4A1R14 and top of A4A1R28. 

Page 8 23/8 24, Figure 8-37, 

^ Change: Value of A4A1C30to .05 UF. 
Page 8 29/8-30. Figure 8-46, 

Add: A6R16 1M in line between bottom of 
A6R 1 5 and bottom of A&8. 






o 
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CHANGE 1 



Page 12. NOTE. 

Change last line of note to read: have the beam 
finder intensification feature. 

Page 14. Table 11, BEAM FINDER, 

Insert after last line. The beam finder intensify 
cation feature has been disabled in instruments 
having a CRT with a P1 1 phosphor. 

Page 2-1, Figure 2 1, 

Replace with Figure 1, attached. 

Page 3 1, NOTE, 

Change last line of note to read: have the beam 
finder intensification feature. 

Page 5-2, Paragraph 5 17, BEAM FINDER. 

Add: The beam finder intensification feature 
has been disabled in instruments having a 
CRT with P11 phosphor. 

Page 5-6a. Performance Check Record, 

Insert in REFERENCE STEP 5 17d. P1 1 
phosphor defocused spot. 

Table 6-2, 

Wl: (1205A only) Change HP Part No. to 
8120-1538. 



/Table 6 2 (Cont'd), 

Wl : ( 1 205 B only) Change HP Part No. to 
8120 1538 

MP45: Change HP Part No to 01200 20602. 

MP55: Change HP Part No. to 01200 60503. 

Add: J10: Connector; Power HP Part No. 

•1251 2357 S3: Switch; Slide; DPDT HP 
Part No. 3101 1234. ( 

Page 7-2, Option Oil, L 

Add. A6 Change HP Part No. to 01200 66519: 
High Vo. 'age Regulator Assembly. 

A6R4: Delete HP Part No. 0684-4731 : R. FXD 
COMP 47K OHMS 10% 1/4W. The 
intensification feature of the beam finder is 
disabled in thi? opt id n. 

Page 7-2, Option 611, 

Add: A6: Change HP Part No. to 01200 66519: 
High Voltage Regulator Assembly. 

A6R4: Delete HP Part No. 0684 4731: R: FXD 
COMP 47K OHM 10% 1/4W. The 
intensification feature of the beam finder is 
disabled in this option. 

Page 8 27. Figure 8-42, 

Replace T1 primary circuits with Figure 2, 
attached. 



Page6 17. Table 6 2, 

DS1: Change to HP Part No 1450 0419 



CM4NGE2 



CHANGE 3 



Table 6-2, 

A MP18: Change to HP Part No. 01701 04108. 
MP34: Change to HP Part No. 01205-00205. 



Table 6-2 (Cont’d), 

MP38: Change to HP Part No. 012004)41 14. 
MP51 : Change to HP Part No. 012054X1206. 
MP56: Change to HP Part No. 01200 64105. 
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Table 1 . Option 006 Replaceable Parts 



| Item 


HP Part No. 


TQ 


Description 


H 


1250 0063 


2 


Connector Hood, RF 




1250 0083 


1 


BNC Connector, female (HORIZ 
rear panel connector) 




1251 0038 


2 


Connector, 3-pin, male 


H 


1251 0039 


2 


Connector, 3-pin, female (VERT A and 
VERT B rear panel connectors) 


5." 


12510)40 


2 


Clamp 


6. 


8120 0093 




Cable, red coax, 60-ohm 


7. 


8120 0094 




Cable, green coax, 60-ohm 


8. 


8120 0095 


% 


Cable, white coax, 60-ohm 


9. 


0120061621 . 




Cable assembly, VERT A (includes 
items 1, 4, 6, and 8) 


10. 


01200 61622 




Cable assembly, VERT B (includes 
items 1, 4, 7, and 8) 


| 'Items 3 and 5 are external cabling mating connector hardware tor item 4. | 




FRONT PANEL 




REAR PANEL 



CHANNEL 

A 

INPUTS 



CHANNEL 

INPUTS 




I^ert. J 



v?rt 



HORIZONTAL 

INPUTS 



TRIG a 
HORIZ 
INPUT 






REF PAGE 8-19 

FIGURE 8-30 
J3)_ 






Figure 3. Option 006 Schematic Connections 
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IZUoA/B - 1 

NOTE 



SERVICE 



- None 

HP MODEL 1205A/B OSCILLOSCOPES 

1205A Serial Numbers Below 1045A-00946 
1205B Serial Numbers Below 0931A-00841 

Increased Protection for Input Preamplifier 
Boards When Making Power Measurements 



Ground for the front panel input terminal is connected thru a printed circuit 
strip on the preamplifier board to chassis ground. When making power 
measurements, it is possible to connect the hot line to the ground jack. The 
resulting excessive current will cause the printed circuit strip on the preamp, 
board to burn up and allow possible damage to the preamp, board circuitry. 

To prevent this occurence, tfie ground lead from the input select switch is 
now being connected to chassis ground by using a ground lug at the stand-off 
terminal on the preamp, board. 

. * 

Installation Procedure 

1. Remove preamplifier assembly from chassis. 

2. Install ground lug on stand-off at front of P. C. board. 

3. , Remove black wire connecting positive input select switch to preamp, board 
* square pin. 

Replace this wire with a 2 1/2" black wire connecting input select switch to 
solder lug installed in step 2. „ 



No changes are required in the adjustment procedure. 
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Supersedes: 


> 
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HP MODEL 1205A/B OSCILLOSCOPE 
All Serial Prefixes • 


* None 

/ 




V : -a 

PREFERRED REPLACEMENT FOR A6Q4 

* .' 




r 


Preferred replacement for A6Q4, high voltage oscillator, is 
HP Part Ng/ 1854 -0582. This replacement will reduce the 
possibility of double- moding. 

Lead configuration changes from ECB to EBC. 

♦ 


» 
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For more information. call your local HP Salas Office or East (201) 265 5000 • M,dwest (312) 6770400 • South 1404 ) 436-6181 • West (213) 
877-1281. Or, write: Hewlett-Packard, 1501 Page Mill Road, Palo Alto, California 94304. In Europe, Post Office Box 85, CH-1217 Meyrin 2 Geneva 
Switzerland. In Japan. Yokogawa Hewlett-Packard. 109-1. Yoyogi, ^hibuya-Ku, Tokyo, 151. 
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NOTE 



HP MODEL 1205A/B OSCILLOSCOPES 

All Serial Prefixes 

.r *\ 

NUT ADAPTER FOR INTENSITY POT 



When ordering intensity pot, HP Part No. 2100-2663, also order 
the nut adapter, HP Part No. 1530-1340. 

\ ' . 

This replacement intensity pot is smaller than the old one and re- 
quires this adapter for proper fit. 
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877-1281. Or, Marita: Hewlett Packard, 1501 Page Mill Road, Palo Alto. California 94304. In Europe, Pott Offica Box 85, CH 1217 Meyrin 2, Geneva, 
Switzerland. In Japan, Yokogawa Hewlett Packard. 1-59-1. Yoyogi, Shibuya Ku, Tokyo. 151. 
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